Mechanical “‘hands” of this remote-control manipulator are used in radioactive areas 
and are able to perform delicate chemical experiments. 


IN THIS ISSUE... 


What Problems Are Involved 
in the Inservice Training 
of Teachers - - - 


Using Nature Literature 
in School Programs - - 


Science Curriculum 
Development in Japan - 


Experiments in Illumination 
ill. The Distribution 
Photometer - - - - 


An Experiment in Education 


Danger in Fluorescent Lamps 


(Courtesy General Electric Company) 


A Science Fair—lIts 
Organization and Operation 


This and That - - - - - 


N.S.T.A. Annual 
Meeting - - - - 


A National Science Day, 
or Week - - - 


Audio-Visual Aids for 
Ninth Grade Science 


Films and Film Strips - 


A Change for High 
School Botany - - 


Tired of Selling Science? - 
News and Announcements 


A National Service Journal 
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COOL STAGE... for live specimens 


PD ie With the Bausch & Lomb FL Microscope, 

zx cultures of paramaecium, amoeba, and other 
— like specimens remain alive long enough so 
that natural reactions can be accurately ob- 
served. A mighty important feature, too, 
when drawings are being made. 


INDIVIDUALIZED COMFORT 
,.. assured by adjustability 


» For tall or short students, high or low tables. 
Inclination joint allows microscope to be 
tilted to angle most comfortable for ob- 
server ..just as any laboratory microscope. 


MORE 
EFFECTIVE 
TEACHING 


BAY Laboratory 
Microscope Microscope 


... by standard laboratory technique 


Since the Bausch & Lomb FL Microscope is 
full standard size throughout proper micro- 
scope technique is taught from the beginning. 
Nothing to “unlearn” later when student 


enters college or industry. 


WRITE for a demonstration and 
literature to Bausch & Lomb 
Optical Co., 780-C St. Paul St., 
Rochester 2, N. Y. 


you'll want-to. have 
= 
4 
% 
WI pausch Lomb 7 
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Vibration 
Control 


Columbian Humming Birds, one of the famous 
drawings from nature by Fohn James Audubon. 


Wing vibration, nimbly controlled, keeps 
the humming bird in flight, enables it to feed 
without alighting. 

Electric vibration is the essence of tele- 
phone transmission. Voice, music, pictures, 
teletype — no matter what type of signal — 
the story is told by the frequency and strength 
of not one, but many vibrations. 


Learning how to control electric vibrations 
to pin-point accuracy has been one of the 
basic jobs of Bell Laboratories scientists in 
their development of the “carrier” art which 
enables the sending of many more conversa- 
tions over existing wires. Among their inven- 


tions have been oscillators, modulators, 
filters, coaxials, wave-guides, and radio lenses. 


Constantly Bell Laboratories scientists dis- 
cover new and better ways to control and 
adapt electric vibrations by wire or radio to 
the needs of the telephone user. ‘Their 
pioneer work in this field is one important 
reason behind today’s clear, dependable and 
economical telephone service. 


Exploring and inventing, devising and perfecting, for con- 
tinued improvements and economies in telephone service. 


| 
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BELL TELEPHONE LABORATORIES i 


microscopist 
RY the new No. 78 Spencer Scholar's Microscope just once. 
You'll be amazed that a precision scientific instrument can 
be so simple to operate. Excellent images are obtained with the 
5 high quality Spencer optics supplied on this microscope. Crisp, 
4 clear images necessitate proper illumination. This is supplied by 
va an efficient built-in light source eliminating substage adjustments 
ee and providing constant, uniform illumination. A single adjust- 
a ment for both rapid and critical focusing saves time and effort. 


Low overall height and reversed position of microscope arm 
permit better posture, clearer view of stage, and easier, more 
convenient operation. Locked-on optics and stage clips reduce 
breakage and loss of parts. 


The No. 78 is the ideal instrument for many routine laboratory 
and teaching applications. Standard model with 10X eyepiece 
and two objectives, 10X and 43X, costs only $99.50. For literature 
or the name of your nearest AO distributor, write American Optical 
Company, Scientific Instrument Division, Buffalo 15, New York, 


Dept. R95. 


Makers of Microscopes fer over 100 Years 


to obtain results 


pleasing to any 


SPENCER 


PLACE SPECIMEN on STAGE-- 
3 PRESS SWITCH -- Focus ONCE-- 
that 
OLAR's 


Near absolute zero, matter 


T 455 degrees below zero Fahrenheit, 
liquid helium becomes a “‘superfluid.”’ 
That is, it loses its viscosity; if it were to be 
set in motion like stirred coffee spinning in a 
cup, part of it would choctetically continue 
to spin forever. 
It also becomes a ‘‘super-wetting"’ agent, 
meaning that it will creep up the sides of a 
container and flow over the edge. 
Other types of matter develop the property 
of *‘super-conductivity.’’ Columbium-nitride, 
for example, loses all electrical resistance 
below 15 degrees absolute. If an electric cur- 
rent were set in motion in a closed loop of 
this substance, it would in theory flow indef- 
initely. 
These are some of the facts of cryogenics— 
the study of low-temperature phenomena— 


You can pul yout confidence in— 
GENERAL ELECTRIC 


ya 
| 


MUTT ON 


does strange things... 


into which a group of young General Electric 
scientists are directing their investigations. 

So far their studies are in only the earliest 
stages. But already the facts of this nether- 
world of temperature have aroused enough 
interest that with the building of a new 
Research Laboratory near Schenectady, a 
$250,000 laboratory unit has been especially 
constructed to aid and amplify their work. 

Through its emphasis on research and cre- 
ative thinking, through encouraging fertile 
minds to follow their own imaginative bent 
and by implementing their work with the 
best available facilities, General Electric 
remains ‘‘a place where interesting things are 
happening,’ and stays in the forefront of 
scientific and engineering development. 
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: Accurate Humidity Readings with the 


LABORATORY 
STANDARD HYGROMETER 


This new Laboratory Standard Hygrometer is 
quick-acting and indicates relative humidity 
with an accuracy of 1.5% 


hs The attractive new Laboratory Standard 
4 Hygrometer is a small, portable precision 
instrument that registers the percentage 
of relative humidity within 1.5% accuracy. 


ae The diaphragm principle of this Hy- 
grometer permits successive readings of 
rapid humidity changes—the time lag be- 

ing only ten seconds or less. 


= Use of the Laboratory Standard Hy- 

grometer is advisable in safe storage of 

chemicals, textile research and, in fact, 
wherever humidity is a factor. 


only $45.00 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. £3 EIMER ano AMEND 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 
In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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PYREX ) Brand Laboratory Ware for Durability! 


a « 


Students ready for their first experiment in 
chemistry are eager to try their hands. But 
inexperienced hands seldom treat labora- 
tory ware properly. That's why the extra 
durability you get in PYREX brand glass- 
ware pays off. 

Designed and made for tough service, 
PYREX brand glass No. 7740 stands up long- 
est. Accurate records kept over many years 
showed, for example, that PYREX brand test 
tubes outlasted other brands at least 3% 
times! This is no accident because PYREX 
brand glass is highly resistant to both ther- 
mal and physical shock. 

Add to this such features as sturdy, care- 


fully annealed seals for joining all parts, 
chip resistant rolled edges on beakers and 
flasks and freedom from etching and dis- 
coloration and you have the answer to the 
outstanding economy of PYREX Brand labo- 
ratory ware. See your dealer now for next 
semester's requirements. 

Have you received Corning’s Series of 
‘*Famous Names in Chemical History’ 
The latest addition to this outstanding series 
describes Father Nieuwland, discoverer of 
synthetic rubber. This and other “Famous 
Names’ are available to teachers for class 
room work. Address requests to Dept. ST-10, 
Corning Glass Works, Corning, N. Y. 


Stocked by Leading Laboratory Supply Houses 


_ CORNING GLASS WORKS + CORNING, N. Y. 
LABORATORY GLASSWARE 


TECHNICAL PRODUCTS DIVISION LABORATORY GLASSWARE . SIGNALWARE « GLASS PIPE « GAUGE GLASSES « LIGHTINGWARE « OPTICAL GLASS « GLASS COMPONENT 
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OUTSTANDING NEW 
SCIENCE 


WORKBOOKS 


Each of these combination laboratory manuals and workbooks covers the 
basic high school course in its own field. Their abundant exercises and ex- 
periments are designed to train the student in scientific procedure and 
observation; page references to all the leading texts adapt them for use 
with any textbook. All of the workbooks are profusely illustrated with large, 
clear diagrams and charts. 

Two sets of tests are available for each workbook. Series A and Series 
B tests are similar in general content and may be alternated from year to 
year. One copy of either set is supplied without cost with every workbook 
ordered. 


FUNDAMENTAL ACTIVITIES IN PHYSICS Net School Price $1.00 
(Published February, 1949) Free A or B Tests 
Free Teacher's Key 


FUNDAMENTAL ACTIVITIES IN CHEMISTRY Net School Price 96c 


(Published April, 1947) Free A or B Tests 
Free Teacher's Key 
FUNDAMENTAL ACTIVITIES IN Net School Price $1.00 
GENERAL SCIENCE Free A or B Tests 
(Published February, 1949) Free Teacher's Key 
FUNDAMENTAL ACTIVITIES IN BIOLOGY Net School Price 96c 
(Published March, 1947) Free A or B Tests 


Free Teacher's Key 
The Laboratory experiments which appear in the physics and chemistry 
workbooks are published separately and may be ordered with or without tests. 


LABORATORY EXPERIMENTS IN PHYSICS Net School Price 60c 
With Tests 65c 


LABORATORY EXPERIMENTS IN CHEMISTRY Net School Price 60c 
With Tests 65c 


Also in the workbook series is one designed to develop proficiency in 
chemical mathematics. Its features include an explanation of the principles 
involved and examples showing the solution pattern for each type of prob- 
lem; practice problems grouped in 25 weekly assignments graded to assure 


mastery. 
BASIC CHEMICAL MATHEMATICS Net School Price 60< 
(Type Problems and Assignments) Free Teacher's Key 


CONCISE TEXTS 


Graphically illustrated by dramatic, multi-color diagrams, the concise 
texts cover the basic high school course in their own fields. Each one is 
abundantly supplied with drill and study aids. These books will simplify the 
work for every student and are excellent as handbooks or inexpensive co- 
basal texts. 


BASIC UNITS IN CHEMISTRY Net School Price 75c 
With Regents Exams 80c 

Cloth Binding $1.35 

BASIC UNITS IN PHYSICS Net School Price 75c 
With Regents Exams 80c 

Cloth Binding $1.35 


15 EAST 53e0 STREET NEW YORK 22, N. Y. 
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Busy?... 


Rely Upon a 
DISCOVERY PROBLEMS WORKBOOK 


to do these things for you: 


1. Motivate your students, main- 
tain a high level of interest in 
their work. 


2. Provide detailed assignments to 
any texts. 


3. Guide each day's recitation with 
a planned sequence of significant 
questions and problems. 


4. Provide a complete laboratory 
manual, each experiment designed 
for successful results, quickly 
achieved, fully understood; experi- 
ment sheets removable from the 
book without interference with the 


rest of the material. 


5. Provide an abundance of in- 
structive diagrams with student- 
activity features. 


6. Supply drills and reviews. 


7. Provide a complete testing pro- 
gram separately-bound, to be dis- 
tributed to your classes period- 
ically as needed. 


8. Give all answers in a complete 
Teacher's Key arranged for con- 
venient reference (in Biology and 
Chemistry, the key is an actual 
workbook completely filled out). 


Each Discovery Problems Workbook contains many useful features and 


pedagogic devices, not found elsewhere, which will help make your teach- 
ing more effective. 


THE DISCOVERY PROBLEMS SERIES 


Biology 
Chemistry 
Physics 
each title $1.00 net to schools 
A or B tests, teacher's key, free 


Free Copies in Your Subjects Sent Upon Request 


COLLEGE ENTRANCE BOOK COMPANY 


104 Fifth Ave., New York 11 


APRIL, 


1949 
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by Bench, McAtee, Morris, Downing 


A combination Study Guide, Lab Manual and review program, with a large 
booklet of objective Tests furnished in two forms without extra cost. 


For Use with Any Textbook 


In this new book 


Color Tells the Story 
of LIFE 


in a way that has never been done before 


acso NEW epition 
of 
Chemishy Guide and Laboratory Exercises 


A combined laboratory manual, study guide, and practice program with an objective 
testing program furnished separately. For use with any textbook. By G. M. Bradbury 
and Martin V. McGill. 


Other Best-Selling Lab Manuals and Learning Guides 


Physics Guide and Laboratory Activities. A combined laboratory manual and study 
guide with an objective testing program furnished separately. By Ira C. Davis, Uni- 
versity of Wisconsin and Clifford Holley, University of Chicago. 


Experiences in General Science (3 Books). Study guides with abundant student ex- 
periences. For grades 7, 8, 9, by Boyer, Gordon, Clark, and Shilling. 


See ALL our Science Best Sellers 


LYONS and CARNAHAN 


Chicago 16 Dallas 1 Pasadena 2 Atlanta 3 New York 1 Wilkes-Barre, Pa. 
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Affiliated Associations and Their Officers 


(Based on Best Information on April 5, 1949) 


American Association of Physics Teachers 


Pres, J. W. Buchta, Univ. of Minnesota 

V-pres, H. K. Schilling, Penn. State College 

Sec, R. F. Patson, Univ. of Illinois 

Treas, P. E. Klopsteg, Northwestern Technological Institute 


American Nature Study Society 
Pres, Richard W. Westwood, Washington, D. C. 
V-pres, Ellsworth Jaeger, Buffalo Museum 
Sec-treas, Richard L. Weaver, Chapel Hill, N. C. 


Puerto Rico Teachers Association 
Pres, Luis Muniz Souffront 
V-pres, Virgilio Brunet 
Sec-Somptioller, Ernesto Valderas 
Treas, Joaquin Funtane 


California Science Teachers Association 


Northern Section 
Pres, Secil Kyle, Redwood City 
V-pres, M. Van Waynen, Oakland 
Sec, J. A’ Perino, San Francisco 
Treas, Robert A. Rice, Oakland 


California Science Teachers Association 
Southern Section 


Pres, Owen L. Gothard, Alhambra 
V-pres, Archie MasLean, San Gabriel 
Sec, Elizabeth Butcher, Los Angeles 


Chemistry Teachers Club (NYC) 
Pres, Arthur Haut, Boys High School 
V-pres, James Murray, Erasmus Hall H. S. 
Sec, William F. Ehret, New York Univ. 
Treas, Thomas B. Gregnslade, Port Richmond H. S. 


Chicago Catholic Science Teachers 


Pres, Brother 1. Raymond, F.S.C. George H. S. 
V-pres, John W. Hudson, Loyola ‘saisanae 
Sec-treas, Sister M. Virginia, O.P., Visitation H. S. 


Combined Science Round Table of the 
South Dakota Education Association 


Pres, Merle Meineke. Watertown 
Sec, Ralph Miller, Mitchell 


Detroit Biology Club 
Pres, Clarence Altenburg, Highland Par,k Mich. 
\-pres, Vera Oehmke, Detroit 
Sec, Sophia Cone, Detroit 
Treas, Dorothy Tryon, Detroit 


Division of Chemical Education, American 
Chemical Society 


Cnairman, Douglas G. Nicholson, Univ. of Pittsburgh 
Federation of Science Teachers Associations 
of New York City 


Pres, Alexander Joseph, Mt. Vernon, N. Y 

V-pres, — Subarsky. New York, N. Y 

Cor. Sec, Louis Teichman, Christopher Columbus H. §. 
Recording Sec, Mervin K. Oakes, Queens, N. Y. 

Treas, Samuel Nordan, Bronx Vocational H. S. 


Illinois Association of Chemistry Teachers 


Pres, Clyde W. Dewalt, Glen Ellyn, Illinois 

\'-pres, Raymon Swisher, Mt. Olive, Illinois 

V-pres, G. H. Baird, Rock Island H. S. 

V-pres, Bertha Harper, Illinois State Normal University 
V-pres, R. S. Howard, La Grange Township H. S. 
V-pres, A. J. Hoffman, Eastern Illinois State College 
Sec-treas, S. Fred Calhoun, Geneseo H. S. 


lowa Association of Science Teachers, Inc. 


Pres, A. Dwight Anderson, Clear Lake 
V-pres, F. F. Gruber, Carroll 

Sec, A. B. Carr, Atlantic 

Treas, Nellie E. Farris, Keokuk 


APRIL, 1949 


Louisiana Science Teachers Association 
Pres, W. J. Austin, Winnfield 


Metropolitan Detroit Science Club 


Pres, Arthur Reynolds, Detroit 


Middle States Science Teachers Association 
Pres, Rachel E. Anderson, Andrew Jackson H. S. 

V-pres, Charles E. Mehr, Director, Audubon Nature Center 
Jr. Past pres, Ivor Griffith, Phil. Coll. of Phar. & Science 
V-pres, Reuben T. Shaw, Philadelphia 

Sec-treas, Dena D. Ungemach, Overbrook Senior H. S. 


Missouri Science Teachers Association 
Pres, Rex Conyers, University City 
V-pres, Elizabeth Cadle, Springfield H. S. 
Sec-treas, Elmer Headlee, Kirkwood 


National Association for Research in 


Science Teaching 
Pres, Joe Young West, State Teachers College 
V-pres, N. E. Bingham, School of Education, Northwestern U. 
Sec-treas, C. M. Pruitt, Stillwater, Oklahoma 
Advisory Board, Betty Lockwood, Harvard Univ. School of 
Public Health; Ira C. Davis, University of Wisconsin 


Nebraska Science Teachers Association 
Pres, Allen M. Baker, Junior College 


New England Association of Chemistry 


Teachers 
Pres, John R. Suydam, St. Mark’s School, Southboro, Mass. 
V-pres, Helen W. Crawley, Walnut Hill School, Natick, Mass 
Sec, Dorothy W. Gifford, Lincoln School, Providence, R. I. 
Treas, Carroll B. Gustafson, Mass. College of Pharmacy, 
Boston, Mass. 
Chairman, Western Division, William O. Brooks, Spring- 


field, Mass. 

Chairman, Northern Division, Charles E. Vose, Brattle- 
boro, Vt. 

Chairman, Southern Division, William S. Huber, Provi- 
dence, R. J 


Chairman, Central Division, Otis E. Alley, Winchester H. S., 
Winchester, Mass. 


New England Biological Association 
Pres, Helen G. Monk, Lawrence, Mass. 
V-pres, William Sterqius, Wellesley H. S., Mass. 
Sec, Ethel Caldwell, Walpole, Mass. 
Treas, Catherine Haight, Dorchester, Mass. 


New Jersey Science Teachers Association 

Pres, Victor L. Crowell, State Teachers College, Trenton 

Cor. Sec-treas, Helen A. Clarke, Maplewood 

New York State Science Teachers Association 

Pres, Emma Rood, Utica 

V-pres, Gordon VanHooft, Brighton H. S., Rochester 

V-pres, Paul Herni, Senior H. S., Baldwin 

Sec-treas, Rolland Gladieux, Senior H. S., Kenmore 
Oklahoma Science Teachers Association 

Pres, F. A. Swanson, Oklahoma City 


Orange County Science Teachers Association 
Pres, Harriet Donaldson, Laguna Beach High School, 
Laguna Beach, Calif. 
Sec-treas, John W. Johnson, Newport Harbor Union High 
School, Newport Beach, Calif. 
Philadelphia Science Teachers Association 
Pres, Sophie Eldridge, Philadelphia 
Pres-elect, J}. Welchons, Elkins Park, Pa. 
Sec, Mary Emsley, Philadelphia 
Treas, S. Lepow, Philadelphia 
The Physics Club of New York 
Pres, Ray L. Miller, Hunter College H. S. 
V-pres, Frank Stewart, Brooklyn Tech. H. S 
Sec, Joseph Singerman, High School of Commerce 
Treas, Isidor Averbach, Thomas Jefferson H. S., Brooklyn 
Continued on Page 63 
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..-Include these timely science 
sac: hooks in your next requisition 


Chemistry for Our Times 


Basic chemistry for everyday life, emphasizing the teaching of prin- 


ciples. Interest-topics sequence. Strongly motivated. Numerous il- 
and 
lustrations with high teaching value. Laboratory Manual and Teach- 
Foster 


er’s Manual. Correlated Chemistry Text-Films now ready. 


The Earth and Its Resources 
New Second Edition 
Finch Presents recent developments in all phases of the subject. with new 
Trewartha yaterial on volcanoes, use of radar in weather study and use of ultra- 
Shearer’ _ violet light in search for valuable minerals. New laboratory manual. 


Understanding Science 


Using easy-to-grasp analogies, carries the student from familiar to 
complex scientific discoveries and developments. Explains atomic 
energy. jet engines, radio and television and similar outstanding de- 
velopments of modern science. 


Radar Primer 


An understandable presentation of radar, television, loran, and sonar 
for high school students. Explores all important areas of radar, ex- 
plaining how it works and how it is used. Numerous well-planned 
illustrations. 


Crouse 


Hornung 


New Directions in Science Teaching 


Laton New methods in science teaching carried out by experienced teachers 
and under regular classroom conditions. Includes many suggestions for 


Powers projects, reading, field work, and other activities. 


Fieldbook of Natural History 


Describes and illustrates 2.000 stars, rocks, minerals, plants 
Patmer plants, and 


animals. Latest information. Written in simple language. 


Write for Science and Mathematics Booklet 


McGRAW-HILL BOOK CO.,, Inc. new Nv. 
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THE SCIENCE TEACHER 


Official Journal of 
National Science Teachers Association 


EDITOR 


Joun C. Crippix 
Head of Science Department 
Normal Community High School, Normal, [inois 


ASSISTANT EDITOR 


BertTHA HARPER 


Illinois State Normal University, Normal, Ilinois 


ADVISORY BOARD 
NicHoLas D. CHERONIS 
Wright Junior College, Chicago, 
NoRMAN R. D. JONES 
Southwest High School, St. Louis 9, Missouri 
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Peabody College for Teachers, Nashville 4 
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The Physics Club of Philadelphia 


Pres, Arthur B. Gabei, University of Pennsylvania 
Sec-treas, Mabel A. Purdy, Kensington H. S. 


Puerto Rico Science Teachers Association 
Pres, High School, Rio Piedras, P. R. 
San Diego County Science Teachers 


Association 


Josefina Martinez, 


Pres, A. N. Gentry, San Diego State College, San Diego 
V-pres, Winifred Perry, Roosevelt Junior H. S., San Diego 
Sec-treas, Hildegarde Hartig, San Diego County Schools, 


San Diego 


Arkansas Science Department 
Pres, Hot Springs Senior High, Hot Springs 
Sec, Charles H. Cross, University of Arkansas 


Science Division, Georgia Education 


Association 
Pres, J. H. Purks, Atlanta 
V-pres, Roy Cousins, Hogansville 


Sec-treas, Eugene Sanders, Atlanta 


North Dakota Education Association 
Pres, Julian Rolzinski, Devils Lake, N. D. 
Texas Association of Science Teachers 
Pres, J. K. G. Silvey, Northern Texas State Teachers 
College, Denton 
Seattle Association of Science Teachers 
Pres, Della Patch, Seattle 
\-pres, Wenonah Sullivan, Seattle 
\-pres, R. J. Anderson, Seattle 
Sec, Doris Mullen, Seattle 
Tennessee Science Teachers Association 
Pres, Jacob W. Shapiro, Columbia 
Science Club, Westchester, Pa. 
Pres, Armand De Sanctis 
Sec-treas, Elizabeth A. Davis 
Science Supper Club (Norfolk Co., Va.) 
Pres, Franklin D. Kizer, Norfolk, Va. 
V-pres, W. Leon Jones, Norfolk 
Sec, Nina M. Tarr, Portsmouth 


Association of Laboratory Assistants (NYC? 


Publication office: 201) North 
Editorial and Business Office: 


Office of 
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of March 3, 1879. 
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North School Strect, 
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WITH THE 


WELCH MODEL KIT 
You Can Build Your Oum Atoms 


Designed by 
Clarence R. Wentland 
FOR 
Constructing Atoms and 
Molecules 


With this Collection 
you can— 
Assemble any atoms 
from numbers | to 18 
Construct Molecules, 
Radicals, Isotopes 
Study process of 
lonization 


Per Set 


$35.00 


This collection consists of conventionalized electrons, protons and neutrons together with first, second 
and third-orbit models with which to construct the atoms of the first eighteen e'ements. A color scheme 
is used for easy identification of electrons, protons and neutrons. The chemical structure of any simple 
compound can be illustrated and analyzed, atomic and molecular weights checked, valence determined 
and chemical properties found by means of interrelation of the component parts of the atoms involved. 
The kit is neatly packed in a sturdy case with hinged covers, 18 x 132 inches overall, providing com- 
pact storage when not in use. A photographic reproduction of our No. 4854 Chart of the Atoms is pasted 
inside the cover of the case so that the required characteristics of any desired e'ements may be quickly 


determined. 
Write for Circular 


W. M. Welch Scientific Company 


Established 1880 


1515 Sedgwick St. Dept. T Chicago 10, Ill, U.§ A. 
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What Problems Are Involved in the Inservice 
Training of Teachers? 


FRANCIS D. CURTIS 
University of Michigan 
HE FINDINGS of investigations 
seem to justify the startling conclusion that 
teachers improve in competence during about 
the first seven years of service and then be 
come increasingly incompetent. 


several 


plausible 
explanation of this disquieting discovery is 
that during their earlier years in the class- 
room, teachers are encountering new  prob- 
lems which keep them alert; but that after 
seven years they have met the usual situations 
and have learned how to with them. 
Hence, they no longer have either the incen- 
tive or the realization of the need to seek im- 
provement. Therefore, their competence de- 
teriorates. 


ype 


Such a condition can be remedied only 
through inservice training. If, however. the 
investigational results referred to be valid. 
then it must be reluctantly admitted that the 
means of inservice training now in use fail to 
function adequately. These 
(1) post-baccalaureate 
study. (2) conferences and workshops, and 
(3) teachers’ institutes. 


means include 


prominently 


Let us examine these briefly: 

1. Accrediting agencies and school authori- 
ties everywhere are exerting pressure upon 
teachers to take post-baccalaureate work in 
colleges and universities in order to validate 
a permanent certificate or to secure a mas- 
ter’s degree. In order to stimulate the veteran 
teachers who have already carned the mas- 
ter’s degree, some administrators require every 
member of their corps to take a summer ses- 


1 Delivered as part of the panel on Problems of Science 
lea her Training, in a joint session of the NSTA, NABTP, 


NCES, Section Q (AAAS) and ANSS, at Washington, D.C 
December 29, 1948 
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sion’s work at some institution of higher 
learning every three or five years. Such in- 
stances, however, are sporadic—so much so, 
in fact, that it may be stated positively that 
teachers who take college work beyond the 
bachelor’s degree are predominantly — the 
younger ones. These neophytes validate cer- 
tificates or secure the master’s degree during 
their first years of teaching. Thereafter most 
of them take no further courses. 

Not only is the post-ba:calaureate college 
work unevenly distributed among the mem- 
bers of teaching staffs, but often it is not of 
the sort which would improve teaching com- 
petence maximally. Teachers need both sub- 
ject-matter and further professional training. 
In mapping their study programs, however. 
they commonly elect courses in education in 
preference to those in subject-matter. In 
many. if not in most cases, they take only as 
much more subject-matter as the institution 
in which they are studying demands of them. 
Moreover, the subject-matter that they take 
is frequently not selected in terms of their 
needs. The typical teacher of high-school sci- 
ence needs broad, rather than narrowly spe- 
cialized, training. Yet the majority of teach- 
ers tend to take more courses in the branches 
of subject-matter in which they have majored 
as undergraduates rather than to take any 
courses in branches which they may be called 
upon to teach but in which they have had 
little or no training. In justice to these teach- 
ers. however. it should be stated that in many 
cases the fault here lies not wholly with them. 
Many would like io take elementary courses 
in science, but they feel that they cannot 
afford to do so because such courses will not 
give them credit towards a master’s degree. 


2. Conferences and workshops are profes- 
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sionally salutary. They provide real advan- 
tages to the teacher who wishes to become 
better qualified for her work. 

3. Teachers’ institutes are a long estab- 
lished and almost universal institution; yet 
they probably increase teacher competence 
to an extent far below their potentialities. In 
the first place, many teachers do not regard 
an institute as primarily a means of improv- 
ing their craftsmanship. They think of it as 
a break in routine or a semi-holiday. In the 
second place, institute speakers are commonly 
chosen on the basis of their willingness to 
speak rather than on their ability to make a 
valuable contribution. 


OST OF what has been said up to this 


point is destructive criticism. Such criti- 
cism has value for appraisal, but in itself 
offers little which might effect improvement. 
What can be done to improve inservice train- 
ing? Some suggestions may be worth con- 
sidering: 

1. The plan of holding workshops and con- 
ferences before the beginning of the school 
year, or at other suitable times, is worthy of 
wider adoption. Such conferences can be 
maximally and optimally valuable, however, 
only if conducted under the guidance of ex- 
perts who are competent both in the subject- 
matter and in the pedagogy with which the 
teachers are concerned. 

2. Supervision all but disappeared from 
schools and school systems during the depres- 
sion of the thirties and it has not since re- 
gained its former status. It should, however. 
be extended as rapidly and as broadly as pos- 
sible for nothing improves instruction as sub- 
stantially as does consistent, persistent, and 
expert supervision. By supervision is meant 
not merely classroom visits and follow-ups, 
vital and salutory as these can be made to be, 
but also conferences, discussions, and_ all 
other phases of modern supervision. 


N THE SMALLER schools, which are the 
typical ones, the principal or the superin- 
tendent (who is commonly both  superin- 
tendent and principal) must do whatever su- 
pervision is done. He needs, therefore. to be 
trained to supervise, and his training must be 
such as to ensure his competence to offer 
substantial, constructive help to his staff- 
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members even in the subject-mater fields in 
which he did not specialize. It is, therefore, 
the responsibility of the teacher-training in- 
stitutions to make certain that such training 
for supervision is available and is practical. 

In the larger school systems, department 
heads should have supervision as a major re- 
sponsibility. A primary consideration, there- 
fore, in the selection of department heads 
should be their training and the experience 
they have had which together can be expected 
to make them competent supervisors. It 
should be stressed, moreover, that the most 
competent supervisor cannot accomplish his 
mission unless he is given a regularly sched- 
uled and generous amount of time in which 
to do it. 


3. The plan, such as that instituted by the 
University of Oregon of sending expert con- 
sultants out into the state, each to remain for 
several weeks in one location where he is con 
stantly available to administrators. curriculum 
committees and teachers to provide help and 
guidance, has great merit and enormous po- 
tentialities for inservice training. 

4. Several investigations indicate that the 
typical teacher does little professional read- 
ing. In her defense, it is only just to state 
that she cannot afford to spend much of her 
income on books and magazines. It is the 
legitimate responsibility of boards of educa- 
tion and administrators, therefore, to provide 
the newest and best professional materials in 
both the general and the various subject-mat- 
ter fields. If such materials are made readily 
available to staff members, then an able ad- 
ministrator can do much to stimulate profes. 
sional reading by encouraging presentations 
and discussions of important books and ar- 
ticles as a regular part of the teachers’ meet- 
ings. 

5. Merely to provide professional publica- 
tions and to encourage staff members to read 
them is not enough. These stimuli will help 
to keep teachers professionally alive but will 
not keep them sufficiently up to date in their 
knowledge of educational developments, be- 
cause there is far too much material to be 
read. The mass of professional literature 
must be reduced to a point where its assimila- 
tion by busy teachers is practicable. There is 
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Using Nature Literature in School Programs 


GLENN O. BLOUGH 


Specialist for Science, 
Elementary Division 


U. S. Office of Education 


HE GENERAL theme of this conference has 
been designated as “Meeting the Needs of 
Society through Science Education.” Specifi- 
cally this section meeting of the American 
Nature Study Society is to deal with “Nature 
Literature For Children.” This particular dis- 
cussion is to treat briefly the problem of 
Using Nature Literature in School Programs. 
In this discussion we shall interpret nature 
to be a study of the physical and natural 
world that surrounds children and young 
people. We shall consequently think not only 
of books about plants and animals, but also 
about books describing the phenomena of 
weather. astronomy, light, sound, magnetism 
and similar areas as well. 

It is essential, it would seem at the outset, 
to think briefly about the purpose such books 
are to serve in achieving the general goal of 
meeting the needs of society through science 
education. What are these needs of society? 
They could be stated in a hundred ways and 
we could discuss at length which are the most 
essential needs to be served. We won't. For 
the sake of establishing a direction to go and 
a purpose to which we can tie nature books 
let us name four needs of society. 


E WOULD probably all agree that we need 
a better informed society. It would be 

more difficult for us to agree on just what 
this information should be, but certainly more 
information about the world in which we live 
is a crying need of our children and young 
people. 

A society whose members are better able tc 
solve their problems would be truly a great 
accomplishment. We all get into plenty of 
deep water because we come out with the 
wrong answer to problems we must grapple 
with in day-to-day living. To cite but a few 
problems just look at those dealing with con- 
servation, and with safe and healthy living. 

We need a society composed of people with 
a better attitude toward each other. We need 
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persons willing to approach a problem with an 
open-minded attitude, willing to change their 
minds in the face of convincing evidence, will- 
ing to settle an issue on the basis of facts in- 
stead of prejudices, and willing and able to 
select reliable sources of information. These 
are but a few of the elements that must be 
compounded into an attitude essential to 
members of today’s society. 


LOSELY allied with this we need a society 
composed of individuals with an under- 
standing of the meaning of a democracy and 
adjusted to assuming their share of responsi- 
bility for serving and belonging as well as 
being ready to reap its rewards—individuals 
who are growing in understanding the mean- 
ing of being citizens of the world, too. as well 
as of their own counties, states and nation. 

These needs obviously overlap. Let’s not 
quibble about that. They do, and in all 
probability we have left out additional needs 
as important as these if not more so. At least 
these needs help to establish a purpose for 
using nature books as part of a school pro- 
gram. Let us now note briefly some of the 
ways of using nature literature in school pro- 
grams so that they can contribute to these 
needs. 

In the first place, selecting, ordering, un- 
packing, cataloguing and shelving books, does 
not in any way insure their proper use. These 
are essential but they are only the beginning. 
Getting them into the hands of children—the 
right book for the right child is most im- 
portant. Since we are dealing in this discus- 
sion chiefly with supplementary books and 
not text materials, this presents something of 
a problem. How can we connect children 
with nature books that will interest them? 
First we must become aware of the interests 
of children, then become acquainted with the 
book titles that will serve these interests. For 
example, in a class discussion of the problem 
of how animals live together some pupils will 
be more than a little interested in the social 
life of bees, ants and termites. The class dis- 
cussion will stimulate and broaden their 
curiosity, the supplementary reading will help 
to satisfy it by giving additional detailed in- 


1. Presented at Annual Meeting, American Nature Study Society, Washington, D. C., December, 1948. 
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formation to the pupils who want it. Hooking 
the supplementary reading to the regular work 
in science is then one way to insure greater 
use of appropriate books. 


N CONNECTION with their interest in sci- 

ence, children often bring things to school, 
especially if they are encouraged to do so. The 
things they bring range all the way from rocks 
to rabbits, and generally they are interested 
to find ‘out something about them. especially 
if there has been a brief class discussion thai 
raised questions. Books again may come to 
the rescue. 

Current newspaper accounts often stimulate 
interest of children in scientific phenomena. 
For example, the frequent reference to atomic 
energy has stimulated pupils to ask about 
atoms and molecules. Again there are supple- 
mentary books that can help to satisfy this 
interest. 

Children’s hobbies are often excellent 
sources from which to identify interest in 
further study from books. An insect collec- 
tion is an example. Some collections we all 
know have a brief but brilliant career ending 
in a jumble of wings and legs in the bottom 
of a cigar box, but some collected by children 
turn into real learning situations. Their 
owners want identification and informational 
books to guide them. 

In each of the foregoing examples of in 
terest manifestations, the right book can con- 
tribute greatly to the broadening of the in- 
terest and consequently to the enjoyment and 
satisfaction derived from it. 


UT EVEN after the right book finds it way 
into the hands of the right child. there’s 
still the big problem of helping the child use 
the book to the best advantage. Most chil- 
dren need at least some guidance to get ac- 
curate information, to tie the information to 
the problems at hand, to interpret statements 
and understand vocabulary. Generally speak- 
ing, the textbooks used by the children pre- 
sent less difficulty with these problems than 
do supplementary books. Consequently, the 
need for assistance is even more marked. 
Adults who work with children have a re- 
sponsibility to help them to get the most in- 
formation possible from the science books 
they read, with the greatest possible pleasure 
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and satisfaction. 

In supplementing books there is also the 
problem of making some of the ideas in them 
come alive by suggesting things to do to con- 
crete them. For example. a pupil interested 
in growing plants may find books to his lik- 
ing. To understand better how seeds sprout 
and grow, how plants grow under different 
conditions and how they change as they de- 
velop. pupils may devise and perform experi- 
ments and make observations with various 
amounts of help from the teacher. Such a 
procedure makes the reading more meaning- 
ful and the activity more intelligent. 


N SUMMARY then, using supplementary 
science books with pupils entails selecting 
the book that will hit the spot with the pupil. 
then helping him to get what he wants from 
the book and assisting him in making some 
appropriate use of the information. All of 
this must be keyed to the purposes cited ear- 
lier for using books to meet the needs of so- 
ciety—a_ society of individuals better in- 
formed, better able to solve problems. with a 
better attitude toward each other and toward 
the democratic way of life. 

Selecting the right book and guiding its use 
will help children and young people grow into 
better informed adults provided the informa- 
tion gained is appropriate to fit the needs of 
the reader—information which will help him 
adjust to the world which surrounds him be. 
cause of his understanding of relationships. 
processes and phenomena. 

Under guidance, books may help pupils 
grow in ability to solve problems provided 
they are aware of the process involved. Here 
certainly there is need for guidance—-in iudg- 
ing the authenticity of the book. reading it 
with accuracy, interpreting carefully and com- 
paring it with other sources of information. 

Desirable attitudes, too, may develop 
through the use of books but again only with 
direction. Books that show how scientists 
work to be sure that their information is re- 
libale may contribute toward a more scientific 
attitude on the part of pupils. The importance 
of certain words and phrases may take on 
new and important meaning if children learn 
to read science books thoughtfully. Examples: 
it is generally believed, some scientists think 
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Science Curriculum Development in Japan 


V. V. EDMISTON 
Science Curriculum Specialist 


Dr. Edmiston has been in Japan for some time direct- 
ing the revision of the science curriculum. He will re- 
turn to the United States this summer. You will be 
interested in the rapid progress made in modernizing 
science education.—Editor. 


URING the period of the occupation, science 

teaching in elementary and _ secondary 
schools of Japan has been changing its focus 
from science subject matter to how science is 
taught. Abilities and interests of pupils are 
gaining greater recognition in educational! 
planning. Instead of “telling” and !ccturing, 
problem solving is emphasized. Increasing at 
tention to audio-visual materials results in 
greater use of radio programs, film strips. 
and moving pictures as well as field trips and 
laboratory demonstrations. Although class 
size is still very great with fifty to sixty pupils 
to a classroom, teachers are encouraged to 
think about individual pupils and especially 
to think of working with small groups rather 
than with classes as a whole. 

Several projects of national scope have con- 
tributed to improved science teaching, namely: 


Development and revision of the course of 

study in science. 

Elementary science curriculum project. 

Secondary science curriculum project. 

Science education research rooms. 

Science textbook production. 

Each of these projects will be described 
briefly in this article. All of them are meant 
for furthering the development of science 
teachers in service. Science education re- 
search rooms further teacher understanding 
of problem’ solving through scientific 
search; the other projects further understand 
ing of science content and of such aspects of 
professional education as child development 
and methods of teaching. 


N JAPAN growth of teachers in service is 

especially important because the limited eco- 
nomic resources of the country have been re- 
flected in limited pre-service preparation of 
teachers. It is not out of the ordinary to find 
an elementary school teacher with eleven 
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years, or a secondary school teacher with 
fourteen years of schooling. In the occupation 
period, improved pre-service teacher educa- 
tion has been emphasized at the same time 
that stress has been put on in-service develop- 
ment. 

Both potential and actual teachers of science 
benefit from bulletins and pamphlets prepared 
by national, regional, prefectural and local 
leaders in science education; and from such 
magazines as “Science and Education.” a new 
monthly magazine featuring selected articles 
in English translated into Japanese, and “The 
Education of Science.” a monthly magazine 
that resumed publication after the war and 
now features work of curriculum study groups 
in Japan. Such publications will be’ increas. 
ingly useful as they deal more with the teach- 
ing of pupils and less with logically organized 
science topics. Teachers need material that 
requires a minimum of reworking to make it 
immediately useful to pupils. 

Growth of science teachers has also been 
furthered by confernces sponsored by local, 
prefectural, regional and national groups in- 
terested in science education. Increasingly 
these conferences have gotten away from the 
usual lectures and have come to have greater 
audience participation. Panel discussions, 
demonstrations followed by discussions, and 
training conferences in which the entire group 
or subgroups carry on training activities, are 
now familiar conference methods. 


Course of Study 
A EARLY step in curriculum development 


was the making of the first course of study 
for Japan. This general project included a 
course of study in science to implement the 
newly organized science curriculum which is 
as follows: 

Elementary School: Grades 1 to 3— Science 
teaching without textbook. 

Secondary School: Grades 4 to 6—Science 
teaching with textbooks. 

Grades 7 to 9—General Science. 

Grades 10 to 12—One of the following sci- 
ences: biology, chemistry, physics, physical 


1— Kagaku to Kyoiku. 
2—-Kagaku Kyoiku. 
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geography. 

A course of study was developed for gen- 
eral science, grades | through 9. This course 
of study paralleled the other volumes in. the 
course of study in having four parts: 

1. A statement of aims in science teaching 
including (a) understandings, (b) attitudes, 
(c) critical thinking, especially problem solv- 
ing. and (d) other skills. 

2. A description of the development of chil- 
dren showing their interests and abilities in 
science. This statement was necessarily rather 
general because there is not yet a body of 
psychological educational research to show 
child development accurately and specifically. 

3. Methods of teaching science in successive 


_ grade levels. This included suggestions for 


activities in keeping with subject aims and 
with children’s development for each grade 
level. 

4. Suggestions for evaluating pupil progress 
in line with aims of science teaching. This 
course of study was developed within a short 
length of time because of the great need for 
it in the field. Subsequent revisions will be 
one means of furthering in-service teacher 
development. 

Elementary Curriculum Project 

N THE summer of 1947 it was possible to 

begin curriculum development from the 
grass roots throughout Japan. First, the cen- 
tral committee of leading scientists and lead- 
ing science educators from the Tokyo area 
met once a week. They defined aims—what 
was to be expected of children at each grade 
level. These were grouped under four subject 
heads. namely: (1) living things (plants and 
animals) ; (2) the sky and the universe: (3) 
machines and tools; (4) health. In each of 
these areas, lists of generalizations were de- 
veloped for each grade level. Next, attitudes 
and skills, including critical thinking. were 
defined in like detail. Before the central com 
mittee adjourned, its discussion had included 
many suggestions for activities and materials 
appropriate to develop the desired aims. All 
of these materials will be exceedingly useful 
in the revision of the course of study for ele- 
mentary grades as well as for the use of text. 
book writers. 

Immediately the materials were useful to 
the regional and local committees cooperating 
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on the project. Regional chairmen met as part 
of the central committee from time to time. 
They were well able to go ahead in organizing 
regional committees to lead in local curriculun: 
developments. 

During the school year in 1947-1948 and 
1948-1949 these regional groups have encour- 
aged a variety of projects including: 

A. The development and printing of science 
booklets for kindergartens through grades 6. 

B. Advising local schools in working out 
their own science curriculum within the frame- 
work of the national course of study. 

C. Conferences of elementary secon- 
dary teachers interested in improving their 
science teaching. 

-D. Publishing monthly or quarterly or spe- 
cial periodicals for teachers. 

E. Furthering cooperation in use of labora- 
tory equipment. 


Secondary Curriculum Project 

ITH curriculum work well underway at the 

elementary level it is possible now in 1949 

to extend curriculum development into the 

secondary school. A central committee has 

been formed and again the work of this com- 

mittee will fan out into the regional and local 

work, extending it into secondary school 
problems. 

As a new feature, the secondary curriculun 
project includes an evaluation study as an 
integral part of it. Last fall a study of teacher 
views about the usefulness of and needed im- 
provements in the course of study was begun 
by the development of questionnaires regard- 
ing five elementary school subjects and five 
secondary school subjects. Science was one 
of the subjects at both the elementary and 
secondary levels. The questionnaires were dis 
tributed throughout Japan to those schools 
where the teachers wished to review their ex- 
perience with the course of study and to re- 
port both their experience and their opinions 
When these teacher views have been summar- 
ized in March and April, they should be of 
use in curriculum projects. The central com 
mittee of the secondary curriculum project 
will make use of the questionnaire data before 
finishing the courses of study in June. 
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Experiments in Illumination 


Introduction 


HE LIGHT emitted by a source of illumina- 
tion is not uniform in all directions. A 
three dimensional polar graph of the luminous 
intensity of a bare incandescent lamp will ,re- 
semble the shape of an apple, while that of a 
bare fluorescent lamp will resemble the shape 
of a doughnut. (See Figures la and lb.) By 
placing these lamps in suitable reflectors or 
luminaries, the bare lamp distributions can 
be concerted into more efficient and more 
usable form. To describe the distribution of 
light from a source of illumination, whether 
it be a bare lamp or a luminaire, it is neces- 
sary that the relationship between the intensity 
(candlepower) of the source and the angular 
displacement about the source be known. 
This relationship is called a candlepower dis- 
tribution curve and is usually presented in two 
dimensicnal form on polar coordinates in a 
vertical plane. To determine this relationship, 
a distribution photometer is used, one type of 
which is described in this paper. 

Recommended Equipment 
1. Foot-candle meter. 

2. Distribution photometer similar to the 
one shown in Fig. 2. 

3. Several sources of illumination including 
a bare incandescent lamp, an incandes- 
cent lamp luminaire, a fluorescent lamp 
luminaire, etc. 


Fig. la. Vertical distribution of an incandescent lamp. 
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W. E. MILLER 
Assistant Professor, University of Illinois 


Discussion of Procedure 
HE PORTABLE distribution photometer 
shown in Figure 2 uses a foot-candle meter: 
to determine the illumination in foot-candles: 
at any desired angular displacement about the 
source and at a definite distance from the 
source. From the inverse square law (See 
Figure 3) E (illumination in ft. candles) = 

intensity (candle power) 


(distance in feet): 

it is possible to calculate the intensity of the 
source at any particular angle. Revolving the 
foot-candle meter about the source in a ver- 
tical plane, the intensities of the source at 5 
degree or 10 degree intervals can be obtained 
from which a vertical distribution curve can 
be plotted on polar coordinates. 

The horizontal distribution of the source 
can be obtained by placing the meter at 90° 
(horizontal position) and rotating, the source 
about a vertical axis. The same procedure as 
outlined above-is then used to determine the 
intensities of the source at 5 degree or 10 
degree intervals in the horizontal plane. 
1—Te we the foot-candle meter accurately, the correction 

factors described in Article II of this series (The Science 


Teacher, Vol. XVI, No. 1, Feb., 1949) must be applied 
to the readings. 


A foot-candle is the illumination on a surface one square 
foot in area on which there is a uniformly distributed flux 
of one lumen. (American Standards Assoc. Z 7.1-1942, 
para, 05.040) 


Fig. 1b. (Above) Sinusoidal vertical distribution of a fluores- 
cent lamp. 


180° 


| 
| 


71 


| 

4 

= 

% 

. | 

/ \ £ 

/ \ 

----= | ad 

| 


METALLIC PROTPACTOR 
‘OR HORIZONTAL PLANE 


G 


= 


Fiz. 2. Construction of a distribution photometer. 


It should be noted that these distribution 
curves do not represent the total luminous 
flux emitted, but present only a graphical pic- 
ture of the candlepower intensities of the 
source in the plane specified. To determine 
the total luminous flux emitted by a source 
using its vertical distribution curve, consider 
the definition of the lumen, the unit of lumin- 
ous flux. 

The lumen is defined as being the luminous 
flux emitted per second through the steradians 
from a uniform point source of one candle. 


(See Figure 4.) 


INCE the surface area of any sphere is equal 
to 4 x times its radius squared, it remains 


2—The steradian is a solid angle, at the center of a sphere. 
which will subtend an area on the surface of the sphere 
equal to the radius of the sphere squared. 


Fig. 3. Fundamental illustration of the inverse-square law. 
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that any sphere must contain 4 7 steradians. 
A standard candle placed at the center of the 
sphere will then provide one lumen per stera- 
dian; in other words, a standard candle will 
emit a total luminous flux of 4 7 lumens. The 
total luminous flux emitted by the source then 
must be equal to 4 x times the mean spherical 
candlepower of that source. Similarly, it can 
be stated that the luminous flux emitted by a 
source through any solid angle is equal to the 
product of the average candlepower intensity 
of the source in that solid angle and the stera- 
dians contained in that solid angle. 


1FOOT-CAMALE ON MINER SURFACE 


OnE LUMEN EMITTED BY 
SOURCE IN OME STERADIAN 


~ ONE SQUARE FOOT AREA 
TENDED ON SURFACE 
SPHERE BY OME STERADIAN 


Fig. 4. Showing relationship between fundamental concepts 
in a unit sphere. 


Consider the sphere surrounding a source 
to be divided into 10 degree angular zones or 
belts as shown for a hemisphere in Figure 5. 
The average candlepower intensity of any one 
10 degree zone can be said to be approxi- 
mately the intensity at the mid-angle of that 
zone, and the steradians contained in the zone 
can be determined from Table 1. Therefore, 
the luminous flux emitted by the source 
through this 10 degree zone will be the prod- 
uct of these two quantities. 

The sum of the lumens emitted by the 10 
degree zones in the sphere will be the total 
flux in lumens emitted by the source. 

If the source is a luminaire, the efficiency 
of the lumanaire can be found by determin- 
ing the total lumens of the bare lamps and of 
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Fig. 5. A hemisphere divided into 10 degree angular zones. 
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An Experiment in Education 


Challenge Students to Use Science Principles and Break 
Up Routine Procedures. 


NE OF THE outstanding events of the 
tourist season at Orlando, Florida is the 
annual fair held in February. At this fair a 
large number of exhibits are shown and 
among them are those on education. 

By arrangement with Professor J. M. Brum- 
hbaugh. the writer was privileged to do some 
special work with his students in chemistry 
in preparation for exhibits. The procedure 
was simple. Each candidate was asked to 
solve a simple little problem not set forth in 
the text or in the manual in use. Some of 
these problems follow: 

1. What happens when mercury and iodine 

are ground together? 

2. Prove that manganese dioxide is really a 
catalyst when used with potassium chlor- 
ate in the production of oxygen. 

3. Thrust a blazing match into a beaker full 
of kerosene. Explain the effect. 

4. Show that sodium nitrate contains much 
oxygen. 


Cut a cylinder of charcoal about 34 inch 
long and of such size as to slip easily up 
and down in a six-inch test tube. In the 
tube boil 5 ml cone ammonium hydrox- 
ide; pour out the liquid; thrust the char- 
coal up into the tube; and stand the tube 
in a dish containing mercury. Explain 
the results obtained. 

6. Pour a few drops of a carbon disulfide 
solution of yellow phosphorus on the cer- 
ter of a filter paper. Place on a tripod 
over a wire screen and blow the breath 
against the wet spot. Explain the spon- 
taneous ignition that follows. 

7. What is the effect of low heat on crystal 
lized copper chloride? 

8. Prepare the carbonates of lead, copper. 

and cobalt. 

9, What is the effect of strong heat on the 

dry carbonates of the metals above? 

10. Obtain copper from copper carbonate. 

11. Is it possible for an element to have more 

than one combining number in a given 

compound? What is the structural form- 
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CHARLES H. STONE 


Vermont Junior College 
Montpelier, V ermont 


ula for red lead?—-for magnetite? 

12. Does warm dilute nitric acid react with 
red lead? (Production of lead dioxide is 
illustrated. ) 

13. Etch glass, large size, 10’). 

14. Add K1 solution to separate solutions of 
HgNO, and Hg(NO,)... Explain results. 

15. Prepare chrome yellow (pigment). 

16. Prepare potassium iodate. Dilute solu- 
tions of K10, (containing starch paste) 
and sulfurous acid are poured together 
in equal volumes and well shaken. What 
happens in a few minutes? Explain. 

When the candidate has solved the prob- 
lem assigned, he places samples of the sub- 
stances used and the products obtained in 
small test tubes and mounts these on colored 
cardboard or exhibits his work in any other 
pleasing way. Then he writes a little booklet 
telling the story of his experiment together 
with equations and any other pertinent ma- 
terial. 

Pupils who have engaged in this work have 
been much interested, for the problem puts 
them in the attitude of a discoverer rather 
than a verifier, the latter being the position 
in which the laboratory worker is generally 
placed. 

A typical pupil report follows. 

Effect of Heat on Copper Chloride Crystals 

Copper chloride crystals are green. They 
have the formula CuCl, e 2H.O. 

I heated about five grams of the crystals 
in a dry tube clamped almost level, with the 
open end a little lower than the closed end. 
Moisture was given off when low heat was 
used. The green color gradually disappeared 
until at last only a tan-colored substance was 
left. 

1 dried out the tube with rolled filter paper 
and poured out the dry residue (CuC!,) and 
preserved it. 
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Science for Sociely 


Edited by JOSEPH SINGERMAN 


@ A department in which science is presented in its close relationship to the individual and in which 
guidance is given in causing the individual to recognize the methods of science and its vast social implications. 


Danger in Fluorescent Lamps 


ANGER to you lurks inside the fluorescent 

lamp. Like some other technical boons to 
modern living, this one too is exacting its toll 
in human suffering. 


I have in my possession copies of unpub- 


‘licized warning bulletins issued by large na- 


tional corporations for the attention of their 
own employees. One of these organizations 
is well known, not only in the electric industry. 
but also to the public. That publicity, outside 
of their own organizations, has been care- 
fully avoided, is demonstrated by a notation 
on one of them indicating that it was not to 
be posted on the bulletin boards. The notices 
are dated several months prior to the writing 
of this article. 

Danger lies in the possibility of being cut 
by fragments from a broken fluorescent tube 
or of inhaling phosphor dust. The phosphor 
is the coating on the inside of the tube which 
fluoresces under excitation by ultraviolet 
radiation from the electrified mercury vapor 
when the lamp is in operation. The pathologi- 
cal effect is loosely referred to as beryllium 
poisoning, and is caused by compounds of 
beryllium. The phosphor in fluorescent lamps, 
and in some other well known devices too, is 
zinc beryllium silicate. Beryllium poisoning 
has been known to cause death. 


YMPTOMS resulting from contamination 
are delayed, sometimes for years. “The 
prognosis of the disease is poor.” reports 
Industrial Hygiene Digest of December, 1948, 
in summarizing a report by the British Dr. 
J. M. Agate, “treatment is ineffectual and the 
disability may be serious and permanent.” 
Following a delay of onset, where the lungs 
are affected, there is ulceration, dramatic 
weight loss, dyspnea (breathing difficulty). 
long duration of illness, sometimes death. 
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Superficial Laceration Develops Tumor 

In September, 1947, a girl received what 
was considered to be a “minor superficial 
laceration” from a shattered fluorescent lamp. 
Ordinary first aid was applied. I shall quote 
reference to this case as reported to a meet- 
ing of the American Association of Industrial 
Physicians and Surgeons, at the Massachusetts 
General Hospital in Boston, early in 1948. 
“The wound healed only partially and con- 
tinued to break down and discharge a weak 
watery solution. The employee also noticed 
a ridge of small tumor-like tissue growth along 
the wound line but she continued to work and 
unfortunately neglected professional attention. 
About January 30 (1948) a bulletin was is- 
sued by the general office covering the pos- 
sible hazard in fluorescent tubes.” 

Dr. Robert S. Grier, of the Cancer Com- 
mittee, Harvard, reporting on previous cases, 
stated, “. . . the granulomas in the skin are 
very similar to the granulomas that one sees 
in the lungs of people who have died from 
the chronic pulmonary form of granuloma- 
tosis and who have worked with fluorescent 
lamp powders.” Similar observations were 
made in other medical reports. 


SCEPTIBILITY to beryllium poisoning 
apparently varies widely. but I could find 
no venture of opinion on possible conditions 
of sensitization. 

Beryllium was suspected, as indicated in 
reports from abroad, as early as 1933. First 
American reports were issued ten years later. 
Bulletin 181 of the United States Public 
Health Service, in 1943, did not consider 
beryllium metal itself as toxic, but that “sol- 
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uble compounds were irritating because of 
hydrolysis and should not be inhaled.” This 
was, to say the least, a conservative statement. 
Although appreciable thought and attention 
has been given this problem since, the hazard 
was apparently not brought to the attention 
of industrial workers till the latter part of 
1948, judging by the company notices in my 
possession. That the matter has not been 
brought to public attention is, in my opinion, 
a result of unwise decision. 


Disposal of Burned-Out Fluorescents 

Disposal of burned-out fluorescent lamps 
presents a problem. The company bulletin 
quoted above gives the following advice. 

“(1) Never discard burned-out fluorescent 
lamps by placing them with rubbish or refuse 
(persons may pick them up and accidentally 
break them). Never destroy them by placing 
them in incinerators. 

“(2) Smash all lamps before disposing of 
them, and keep the broken glass wet or cov- 
ered with water in the disposal receptacle. 

“(3) Where there is only an occasional 
lamp to be destroyed, place it in the sleeve or 
carton from which the new lamp has been 
removed, take it out of doors, and then smash 
it. Wear gloves and goggles during this op- 
eration. 

“(4) Where larger quantities of lamps are 
to be destroyed, a smashing device should be 
installed.” (A plan is supplied for the con- 
struction of such a device). 

“(5) When emptying the rubbish can, al- 
ways stand on the windward side of the can, 
even though the broken glass is wet.” (No 
hint is given as to what the garbage collector 
is to do after this material presumably is de- 
posited on his collection truck.—Fd. ) 


Not All Phosphors Contain Beryllium 


gree disclosures bring into suspect various 
devices in home and school utilizing phos- 
phors. Not all phosphors. however, contain 
beryllium. Some television screens do contain 
zine beryllium silicate. One prominent manu- 
facturer assures me that this compound is no 
longer used in the larger screens, because of 
its lower efficiency at high voltage. but is 
being used in those of seven inch diameter 
and smaller. One would, however, want to 
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check more definitely with each manufacturer. 
I do not believe that it is used in the oscillo- 
scope or radar screens. In the first place, I 
have not found affirmative information in 
the literature. Secondly, the beryllium com- 
pound reduces the efficiency of the screen. 
Its use in television is necessitated by the 
need in this application of a white fluores- 
cence, the yellow component of which is pro- 
vided by the beryllium compound. 


A leading manufacturer of luminous paints 
informs me that the beryllium salt is not used 
in such preparations. That is because beryl- 
lium requires a wavelength much shorter than 
the 3650 Angstroms of the ultraviolet used to 
excite these paints. 


In contrast to this, note the following 
formula in Bennett’s Chemical Formulary. 
volume 6, page 552. “Billows simulating fire 
can be made by blowing zinc beryllium sili- 
cate into a beam of ultraviolet light.” Do 
you have a sense of humor? The formulary 
goes on to say. “Dyes should not be used 
since they stain garments and skin.” 


ORKERS engaged in the manufacture of 
beryllium and its compounds must be 
equipped with foolproof safeguards. This is 
not a kind of infection which the body can, 
in small doses, eliminate. Each particle, at 
least in the susceptible person, does its meas- 
ure of permanent damage. Among industrial 
uses of beryllium, in addition to those men- 
tioned, are: alloys, radio tubes, incandescent 
lamps, neon sign tubing, electric heating ele- 
ments, luminescent indicators, refractories 
(beryllium silicate, beryllium oxide), vitreous 
enamels, gas mantels (beryllium nitrate), tex- 
tile fibers. 


In conclusion, | would emphasize the need 
for publicity of the hazard of possible beryl- 
lium poisoning, not only among industrial 
workers, but also in home, school and office 
where dangerous appliances are in use. But I 
should point out that the facts do not warrant 
panic or rash action. Do not ask youngsters 
to bring burned-out fluorescent lamps to 
school. Do not attempt to salvage such tubing 
for laboratory use, as has frequently been 
suggested. 


75 


4 
‘ 
. 
ape 
4 


A Science Fair—Its Organization and Operation 


(Concluded from February issue.) 
Factors in Planning a Fair 

Area. The territory from which entries are 
accepted must be determined; such as, city 
schools only, metropolitan area or whatever 
is easily accessable for bringing exhibits to 
the fair. As the name Greater St. Louis Sci- 
ence Fair implies the metropolitan area of 
Missouri and three Illinois counties adjacent 
to St. Louis (a 30 to 40 mile radius) were 
selected as the territory from which exhibits 
might be entered. Entries were accepted from 
the kindergarten through high school (12th 
year) from public, private parochial 
schools. 

Date of Fair. The best time for holding the 
fair according to the judgment of our com- 
mittee is as late in the school year as possible. 
This gives more time for classes of the second 
semester to develop exhibits. If it is held too 
late in the year, it might cause interference 
with school closing activities. Easter vaca- 
tion was used last year since that time would 
cause the least interference for physical edu- 
cation classes normally held in the field house 

Publicity. An announcement must be de- 
veloped so that the students may be informed 
as to the many procedures to be followed in 
making and showing exhibits. Samples of the 
various forms, instructions, etc., to serve as a 
guide for use can usually be secured from 
places having held fairs. Science Service, 
1719 N. Street, N. W., Washington 6, D. C., 
has a complete file on the Providence, Wash- 
ington, D. C., and St. Louis Fairs which may 
be borrowed for a few days to serve as a 
reference to give you some ideas concerning 
the materials, needs, nature of exhibits, pub- 
licity, ete. 

The Fields of Entry. The divisions for 
cntries—biology. physics, chemistry, on ele- 
mentary, junior and senior levels—must be 
determined. Judging standards, safety rules 
and closing date of entries are a few of the 
factors to be specified in your brochure of 
announcement. 

Printed Material. \t is very difficult to esti- 
mate the total needs of each type of printed 
material. It is much more economical to print 
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extra copies of each type than to have to have 
re-prints (as we did). With the brochure of 
information, mentioned above, an attractive 
poster for the bulletin board should be sent 
to each school room in the area, to attract the 
attention of students, teachers, etc. Frequent 
contact through additional publicity material 
sent to the various schools keeps their atten- 
tion focused on the fair. 

Entry blanks in sufficient quantity to keep 
a surplus in each school room is very desir- 
able and encouraging. 

After the committee has had time to secure 
“awards” (cash, merchandise, etc.) another 
poster can be sent out announcing and de- 
scribing the specific awards. 

Registration cards (3) for files (used in 
checking exhibits in and out as well as for 
record purposes) can be made out and mailed 
to the exhibitor shortly before the time of the 
fair. 

Also with the above cards an entry card is 
enclosed, which can be folded and sealed for 
judging purposes and later opened for awards 
and information about the exhibitor for those 
viewing exhibits. 

In order not to “sail under false pretense” 
a card was prepared for information for pur- 
poses of judging stating which parts were not 
made by the student but were borrowed. pur-' 
chased, donated, etc. This card also is dis- 
played with the project. 

A scoring card (at least 3 for each exhibit) 
was prepared for the judges to use in scoring 
each entry. 

A judge's signature card was developed to 
be placed with each exhibit, to determine 
when three judges had scored it (each indi- 
vidually against the standard printed in the 
brochure of announcement of the fair). 

Each person having an entry was given an 
exhibitor’s badge to wear. Resultant publicity, 
distinction, etc.. proved them to be very valu- 
able. 

Blue, red and gold seals (Ist, 2nd and 3rd 
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grant, respectively) were prepared to be at- 
tached to folded entry cards, mentioned above, 
to signify the degree of proficiency of the 
exhibit according to the opinion of the judges. 
The scores of all entries were ranked for each 
division and field. Those ranking in the first 
fifteen per cent received a blue seal; the sec- 
ond fifteen per cent, a red seal; and, the next 
thirty per cent, a gold seal, making sixty per 
cent given a proficiency rating. 

A certificate of award with the proper 
“seal” attached proved to be valued very 
highly by the high sixty per cent. 

Stationery, letterheads, and envelopes (of 
several sizes) should be attractively designed 
for correspondence, dispatching or mailing 
literature, etc. 


A number of important signs will be needed 
in the exhibition hall, such as, table numbers, 
areas. (biology, physics, ete. for each divi- 
sion). directions for registering entries, “No 
Smoking,” ete. 

Time Element. The time element is very 
important in many phases of the operation of 
the fair. The receipt of the entry blanks 
should be early enough (three weeks to a 
month prior to opening date) to allow suffi- 
cient time to care for the many details, such 
as assignment of space, making out and mail- 
ing entry cards to exhibitors, etc. 

One or two days should be set aside for 
arranging tables and bulletin board space for 
the exhibits. 

The first day of the fair should be utilized 
in checking in and arranging exhibits. Set 
the closing hour for receiving exhibits early 
enough so that there will be time enough to 
seal all the entry cards so that the judges 
cannot see the names, schools, ete.. of the ex- 
hibitors. 

It will take at least one complete day to 
judge all exhibits. Under no circumstances 
should one try to announce winners before 
the latter part of the fair. It is humanly im- 
possible to get the judging done, to add the 
grades, and to determine the winners in one 
day. 

The checking out time must be strictly ad- 
hered to. Set a special time and do not let 
any one remove exhibits before then. It would 
seem advisable not to start taking out exhibits 
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at the close of an evening’s program. It is 
too crowded and everyone is so anxious to 
leave that undue confusion results. It will 
take less time to take down exhibits than to 


set them up so one-half day should be suffi- 
cient. 


The last half day should be sufficient to 
clear out tables, bulletin boards, etc., and to 
clean up the space used. 

Exhibit Space. The plotting (lay-out) of 
the space allotments in the exhibit room is 
very important. Certain of the “showy” phy- 
sical science exhibits should have more space 
between tables for spectators to gather to 
watch demonstrations. The numbering and 
laying out of the space made possible by 
tables, bulletin boards, etc.. for the various 
exhibits takes a great deal of time and plan- 
ning. Various systems of numbering have 
been attempted but none to date have proven 
too satisfactory. Electrical outlets will have 
to be planned for many of the exhibits. Other 
details such as police and fire protection, and 
insurance against accidents by participants 
and guests should be considered in your plan- 
ning. 


S YOU CAN readily see, the decision to 
undertake a science fair is not a decision 
with minor consequences. If your science 
teachers’ group decides to organize and carry 
out a fair, the resultant work load will be 
considerable. Our experience at St. Louis, 
however, allows us to say positively that the 
results justify the effort. Your community, 
your students, and your classroom science 
programs all will benefit if you undertake the 
project. Few activities serve so well the sci- 
ence teacher's dual aims of general education 
in science and location of scientifically tal- 
ented youth. 


(If you are planning a “fair” the author 
will be glad to furnish you samples of the 
various forms used.) 


Salt: The Aristocrat of Minerals. A 24 page 
booklet discussing the many forms and uses 
of salt. International Salt Company, Scran- 
ton, Pennsylvania. 
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This and That 


NORMAN R. D. JONES 


President, National Science Teachers Association 


President’s Report 

LL N.S.T.A. activities are progressing very 
nicely. Immediately ahead is our summer 
meeting held in conjunction with the National 
Education Association at Boston on July 4th. 
A very fine program has been prepared, and 
I am sure it will be well worth your time to 

spend a few hours with us. 
The board of directors will meet July 2 
and 3. You are cordially invited to sit in 
with us and learn of the many phases of our 


_ work. 


Since this is the last publication of The 
Science Teacher before my term of office as 
president expires, I want to express to each 
and every one of you my sincere thanks for 
whatever contribution you have made towards 
making this another very excellent year for 
N.S.T.A. Without your help it would have 
been impossible to have accomplished the 
many things we have been able to do. 


Student Membership 


The latest additions to our ever growing 
group of student members include sixteen 
more from the University of Pittsburgh. 

Advisory Council 

The Advisory Council Research Committee 
will be sending a short questionnaire to all 
members later this spring. Prompt coopera- 
tion in filling out and returning the question- 
naire will be most helpful to the Committee 
in its investigation of the problem: how have 
the N.S.T.A. packet materials been used, and 
what are the most effective techniques for the 
use of supplementary teaching aids in science? 

Election of Officers 

HE nominating committee, as announced in 

this column in the December issue, under 
the chairmanship of Dr. Charlotte Grant, has 
proceeded in a very commendable manner. 

1. Each of you, through this column was 

given the opportunity of suggesting candi- 

dates for the various offices. 

2. All officers, consultants and officers 

(in so far as it was possible to ascertain 

them) of affiliated groups, and various edu- 
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cational leaders of N.S.T.A. were requested 

to suggest officers. 

3. From the list thus compiled the commit- 

tee made the selections which you will have 

received by the time this reaches you. 

The constitution and by-laws requires all 
ballots to be returned by May 10th. It is our 
hope that you will get your ballot mailed in 
by the above date. 


Changes of Address 

Mr. Virgil O. Seiser, formerly of Ames. 
lowa, is now in Anchorage, Alaska. 

Mr. Frederick Jeffs is now teaching at the 
Banner Bridge Training College at N. Pres- 
ton, England. 

Many others of you will be in new teaching 
positions with the start of the 1949-50 school 
year next September. Please notify N.S.T.A. 
as soon as your new address is determined se 
that you will be sure to get all our mailings, 
packets, Science Teacher, ete. 


UNESCO 

Mr. A. O. Baker, Mrs. Grace C. Maddux 
and Miss Anna E. Burgess were N.S.T.A. 
representatives at the recent UNESCO meet- 
ing held in Cleveland, Ohio. 

West Coast Summer Meeting 

HE Annual West Coast Summer Meeting 

will be held at Oregon State College. Cor- 
vallis, Oregon, June 20 and 21. in connection 
with the Northwest Regional Institute for 
Science Teachers. 

A very worthwhile program has been pre- 
pared and all, who possibly can do so, are 
urged to attend. Dr. Stanley E. Williamson. 
N.S.T.A. state director, is chairman of the 
planning committee. He is ably assisted by, 
Dr. Paul Kambly, Oregon N.S.T.A. area direc- 
tor; and Mr. Clarence Diebel. Miss Irene Ho! 
lenbeck, Mrs. Gretchen George and Mr. Bay- 
ard Buckham, western area regional vice- 
president. 

Other Meeting Representatives 

Dr. John Read represented N.S.T.A_ at Bos 

ton; Dr. Herbert A. Smith at Lincoln, 
Continued on Page 79 
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N.S.T. A. Annual Summer Meeting 


Statler Hotel and Boston University, Boston, July 2-4, 1949 


The National Science Teachers Association 
continues its custom of holding a convention 
at the time and place of the annual summer 
meeting of the National Education Associa- 
tion. Science teachers, supervisors. schdo! 
administrators, and all others interested in 
science education are invited to participate in 
the program sessions of N.S.T.A. 

PROGRAM 
Business Sessions 
Saturday, July 2, Statler Hotel 
9:30 A. M., Parlor C—Meeting of officers and 
Board of Directors 
2:00 P.M. Reserved for committee 
meetings 
7:00 P. M.. Parlor C——Meeting of officers and 
Board of Directors 
Sunday. July 3, Statler Hotel 
9:30 A. M., Parlor C—Meeting of officers and 
Board of Directors 
2:00 P. M.. Parlor C—Meeting of officers and 
Board of Directors 


Professional Sessions 

N.S.T.A. is a growing professional organi- 
zation engaged in many lines of activities. 
There are many problems to be faced and 
worked out. Officers and committees of 
N.S.T.A. will introduce some of these activi- 
ties and problems in today’s sessions. but it is 
hoped that much of the discussion will be 
supplied by the N.S.T.A. members in attend- 
ance. We are looking for “grass-roots” guid- 
ance in the formulation of N.S.T.A. policies. 
Monday. July 4, Room 50, Science Wing, 


Boston University, 685 Commonwealth Ave. 
9:30 A. M., Norman R. D. Jones, Presiding 
“A Statement of Purposes and Progress to 
Date on the Equipment Study Project.” 
Walter S. Lapp, Northeast High School, 
Philadelphia, Pa. 

“Report on the 1948 Cooperative Meeting of 
the Science Teaching Societies of the AAAS 
and Current Plans for a Second Cooperative 
Meeting in 1949.” 

Ralph W. Lefler, Purdue University, 

West Lafayette, Ind. 
the Teaching Aids Research 
Studies of the Advisory Council on Industry- 
Science Teaching Relations.” 

Morris Meister, Bronx High School of Science 
New York, N. Y. 
“Consultation Service:A Professional 
Activity of N.S.T.A.” 

Robert H. Carleton, National Science Teachers 
Ass’n., Washington, D. C. 

“Toward a More Dynamic Journal for 
N.S.T.A.” 

Hanor A. Webb, George Peabody College for 
Teachers, Nashville, Tenn. 

John Chiddix, Editor The Science Teacher, 
Normal, Illinois. 

Departmental editors The Science Teacher 
“Toward a More Functional Constitution for 
N.S.T.A.” 

Norman R. D. Jones, Southwest High School, 
St. Louis, Mo. 

Members N.S.T.A. Constitution Revision 
Committee 


“Report on 


THIS AND THAT 

Continued from Page 78 

Nebraska: Ralph Lefler Indianapolis; 
James G. Harlow at Oklahoma City; Ray F. 
Gilbert at Salt Lake City; Robert H. Carleton 
at Washington, D. C.; Dr. Hanor A. Webb 
at Atlanta: and Dr. Paul E. Kambly at Spo- 
kane. All reported very fine meetings held by 
N.E.A. Regional Conferences on Teacher Edu- 
cation and Profssional Standards. 
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Dr. Charlotte Grant represented N.S.T.A. 
at the National Conference For Cooperation 
in Health Education. 


Premedical Education Conference 
Many of you in Pennsylvania and New 
York will want to attend the Third Regional 
Conference on Problems of Premedical Edu- 
cation at the University of Syracuse on May 
6 and 7, 1949, sponsored by Alpha Epsilon 
Continued on Page 99 
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A National Science Day, or Week? 


The National Science Teachers Association 
is studying the advisability of putting the fol- 
lowing proposal into effect: “Shall N.S.T.A. 
take the lead in proposing and sponsoring a 
science public relations program to be ob- 
served during ‘A National Science Day’ or 
‘A National Science Week’ in the United 
States?” 

This program was presented to the Asso- 
ciation with the view to accomplishing the 
following major objectives: (1) to promote 
science and the science profession on a_na- 
tional basis, (2) to enable the scientists to 


. become better acquainted with each other and 


one another's work, (3) to honor the workers 
in the various fields of science, and (4) to 
acquaint laymen with the contributions of 
pure and applied science. Too frequently 
they learn of science only in connection with 
atomic bombs and other destructive agents. 
They should know also that scientific minds 
and laboratories are constantly at work de- 
vising and producing for their comfort and 
health such items as pop-up toasters. thermo- 
stats, deep-freeze units, television, and peni- 
cillin. The better acquainted laymen become 
with science, the more value it has for them, 
and the less biased they are toward it and 
society. 

These questions may be asked: (1) to 
whom should responsibility be delegated for 
this program and (2) what promotional aids 
would be available to teachers? Obviously, 
the program’s success would depend upon in- 
clusion and cooperaiton of all science organi- 
zations. Ultimately, the success of this project 
would rest upon the individual science teach- 
ers throughout the nation. Pamphlets describ- 
ing programs suitable for class room use, sci- 
ence assemblies, night science meetings, serv 
ice clubs, womens clubs, etc., could be made 
available. Other avenues for observing such 
an occasion would include science articles in 
local newspapers by teachers and other tech- 
nically trained men and women in the com- 
munity, radio networks, and news releases. 


1—For additional data see: The Science Teacher, February, 
1945, p. 18. 
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We, who work in science, are aware that 
the record of scientific achievement is a com- 
mendable one. Few professions offer a com- 
parable galaxy of notable men and women, 
both past and present, who have and are con- 
tributing to man’s well being. Why, then, do 
not we science teachers pay honor to our pro- 
fession and its workers and, at the same time, 
direct our efforts toward increasing an un- 
derstanding of the practicability of scientific 
methods and products to laymen. 

A committee has been appointed by 
N.S.T.A. to determine the feasibility of this 
program, and to submit a report at the Bos- 
ton meeting in July, 1949. 

To bring this matter to the science teachers 
over the nation, editors of science journals 
have been invited to assist the committee by 
giving magazine space to this brief article 
and questionnaire. Specifically, the commit. 
tee wishes to learn the attitude of science 
teachers in the United States regarding this 
project. EVERY READER OF THIS JOUR- 
NAL FROM KINDERGARTEN THROUGH 
THE UNIVERSITY IS, THEREFORE, 
URGED TO CONTACT A MEMBFR OF 
THE COMMITTEE AND EXPRESS HIS 
OR HER OPINION REGARDING THE DE- 
SIRABILITY OF THE FOLLOWING. 
(1) a National Science Day, and (2! a Na- 
tional Science Week. Also, would you assist 
by supporting and promoting such a program 
in your local school system and community ? 
The committee members are as follows: 

1. Dr. Earl R. Glenn 

State Teachers College 

Upper Montclair, New Jersey 
2. Dr. Walter S. Lapp 

724 Derstine Avenue 

Lansdale, Pa. 


3. Mr. Lee R. Yothers, Chairman 
Rahway High School 


Rahway. New Jersey. 
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Edited by CHARLES R. CRAKES 
The editor of this department will attempt to bring before the readers of this publication the latest articles 


written by science teachers who are making effective use of various forms of audio-visual teaching materials. 
He will also endeavor to present a cross-section of educational opinions on audio-visual aids he may gather in 


travelling about North America. 


Mr. Myron F. Boyer, the author of the ar- 
ticle “Audio Visual Aids for Ninth Grade 
instructor of 9th 
grade general science and Director of Audio 
Visual Aids in the Muhlenberg Township 
High School. Laureldale, Pennsylvania. Mr. 
Boyer holds a Bachelor of Science degree from 


Science.” now serves as 


Audio-Visual Aids for Ninth Grade Science 


MYRON F. BOYER 
Muhlenberg Township High School 


Laureldale, Pennsylvania 


HE USE of audio visual aids in the presen- 

tation of science material is a must. In 
fact. for those students that are slow thinkers 
and whose comprehension is below average 
we might say it is “food for the backward.” 
Visual material stimulates interest and sup- 
plements lectures, demonstrations, and_text- 
books. Even average and above average 
groups will gain a better understanding of 
the subject matter taught. 

However. we must caution against the mis- 
of these Audio visual material 
cannot supplant the teacher or the textbook; 
material to be shown must be correlated with 
the topic under discussion. The teacker should 
be familiar with the contents of all materials 
used. There should be a discussion period 
following the showing of the film or other 
aids to definitely correlate their materials. 

Films used with other 
teaching media in the classroom for entertain- 
ment, but as a contributing teaching device 
in getting across the objectives of the science 
curriculum. Films or other audio-visual aids 
must be presented at the proper time and in 
conjunction with the work on that particular 
topic in order to drive home to the learner 
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facts to be learned. 
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the Kutztoun State Teachers College with a 
major in science and Social Studies. He has 
also done graduate work at Pennsylvania 
State College and Temple University. For the 
past 23 years he has been connected with the 
Muhlenberg Township School District.—C. K. 


Crakes. 


N OUR ninth grade science program, we use 

all the films marked with a star (*). Most 
of these are obtained from the film library 
at the State Teachers College, Kutztown, 
Pennsylvania. Others mentioned may also be 
used. The filmstrips mentioned are a part of 
our own audio visual aid department. The 
following are the twelve units of work in our 
ninth grade science program: 


Unit |. Environment—Matter—Energy — 
Power—Industry—W ork—Machines. 
Films: 
*Simple Machines EBF 1942 (1) 
*Energy and Its Transformation 
EBF 1933 (1) 
What is Science COR 1947 (2) 
Matter and Energy COR 1947 (2) 
Science and Superstition COR 1947 
Filmstrips: 
*Energy VTS (3) 
*Energy VS (4) 
*Pulley VS (4) 
“Inclined Plane VS (4) 
*Lever VS (4) 
*Ovean Passenger Transportation JMC (5) 
*Ocean Freight Transportation JMC (5) 
*Railroad Transportation JMC (5) 
*Roads and Road Making JMC (5) 
“River Transportation JMC (5) 
*Lake Transportation JMC (5) 
*Global Concepts and the Age of 
Flight SVE (6) 
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*Coast to Coast Geography from 
the Air SVE (6) 
Unit Il. Air 
Films: 
*Work of the Atmosphere EBF 1935 (1) 
*Problems of Flight EBF 1941 (1) 
*Theory of Flight EBF 1941 (1) 
Filmstrips: 
*Air VS (4) 
*Dead Reckoning JH (7) 
*Pilot Problems JH (7) 
*Behind the Scenes of Coast to 
Coast Flight SVE (6) 
Unit Sound 
Films: 
*Sound Waves and Their Sources 
EBF 1933 (1) 
*Fundamentals of Acoustics EBF 1933 (1) 
Filmstrips: 
*Sound VS (4) 
Unit IV. Water 
Films: 
Properties of Water COR 1945 (2) 
*Clean Waters GE (8) 
Water Cycle EBF 1947 (1) 
*Work of Rivers EBF 1935 (1) 
*Work of Running Water EBF 1931 (1) 
*The River C 1937 (9) 
Filmstrips 
*Water VS (4) 
Unit V. Heat 
Films: 
*Fuels and Heat EBF 1938 (1) 
*Distributing Heat Energy EBF 1938 (1) 
*Thermodynamics EBF 1938 (1) 
Filmstrips: 
*Heat VS (4) 
Unit VI. Light 
Films: 
*Light Waves and Their Uses 
EBF 1937 (1) 
Filmstrips: 
*Light VS (4) 
Unit VII. Human Body—(Food—Digestive 
System—Micro-organisms ) 
Films: 
*Digestion of Foods EBF 1938 (1) 
*Alimentary Tract EBF 1938 (1) 
Filmstrips: 
*Micro-organisms and Disease JMC (5) 
Unit VIII. Electricity 


Films: 
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What is Electricity W 1944 (10) 
Introduction to Electricity COR 1948 (2) 
*Principles of Electricity GE 1945 (8) 
Magnetism COR 1947 (2) 
*Electrons EBF 1937 (1) 
Jet Propulsion F GE (8) 
Filmstrips: 
*Atomic Bomb AFPC 1946 (11) 
*Current Electricity VS (4) 
*Magnetism VS (4) 
*Telephone JMC (5) 
*Telegraph JMC (5) 
Unit IX. Our Universe 
Films: 
*Geological Work of lee EBF 1935 (1) 
*Mountain Building EBF 1935 (1) 
*Volcanoes in Action EBF 1935 (1) 
*Wearing Away of the Land EBF 1931 (1) 
Unit X. Solar System 
Films: 
*The Solar Family EBF 1936 (1) 
*The Earth in Motion  EBF 1936 (1) 
Unit Xl. Weather 


Films: 
*Weather EBF 1942 (1) 
Filmstrips: 


*Air Masses JH (7) 
*Weather JH (7) 
Unit XII. Living Things—(Green Plants 
Agriculture—Introduction to Biology) 
Films: 
*Plant Growth EBF 1931 (1) 
*Roots of Plants EBF 1931 (1) 
*Flowers at Work EBF 1931 (1) 
*Seed Dispersal EBF 1931 (1) 
*Story of Human Energy CPRC 1948 (12) 
*A Gift of Green NYBG 1946 (13) 
The Birth of the Soil EBF 1948 (1) 
This Vital Earth EBF 1948 (1) 

The Arteries of Life EBF 1948 (1) 
Seeds of Destruction EBF 1948 (1) 
Key: Dates represent the year in which the 
material was produced. Sources of Films and 
Filmstrips are as follows in the order listed 

in the above outline: 
1. EBF Encyclopaedia Brittanica Films, Inc. 
1150 Wilmette Avenue 
Wilmette, Illinois - 
2. COR Coronet Instructional Films 
65 E. South Water Street 
Chicago 1, Illinois 
Continued on Page 90 
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Films and Film Strips 


Your editor has recently previewed several 
excellent science films and film strips. 
AIR ALL AROUND US—A ten minute sound 
film in B & W, produced by Young America 
Films, Inc., 18 E. 41st Street, New York 17, 
New York. This film, one of the Elementary 
Science Series, presents and explains a num- 
ber of classroom demonstrations illustrating 
concepts concerning air pressure, contraction 
and expansion of air, and compressed air. 
Technical advisers: Dr. Gerald S. Craig. 
Teachers College, and Dr. Helen B. Warrin, 
Newark Schools. Recommended for elemen- 
tary school science. 
THE FLOW OF ELECTRICITY—A ten min- 
ute sound film in B & W by the same pro- 
ducer. Designed as one of the Elementary 
Science Series, this film explains the factors 
which affect the flow of electricity through a 
simple electrical circuit, introduces the elec- 
tron theory, and shows the application of a 
simple circuit in a home situation. The film 
is built around the inquiries of Betty and Bob. 
Technical adviser: Dr. Gerald S. Craig, 
Teachers College. Recommended for elemen- 
tary school. 
MOLECULAR THEORY OF MATTER—A 
ten minute sound film in B & W produced by 
Encyclopaedia Brittanica Films, Wilmette. 
Illinois. Develops inductively the theory that 
all matter consists of molecules in motion. 
Portrays molecular aspects of the diffusion of 
gases in air and vacuum, condensation of 
steam, evaporation of liquids, and transforma- 
tion of liquids into solids. Explains force 
exerted by molecules in motion by using im- 
pressive machine gun analogy. Microscopic 
photography discloses Brownian movement a 
direct evidence of molecular motion. For high 
school and college chemistry, physics and gen- 
eral science and for adult groups. 
MOTHS—-A ten minute sound film. B & W, 
by the same producer. Traces the four de- 
velopmental stages in the life cycles of the 
silk and the white marked tussock moths. 
Portrays, through close-up photography, the 
caterpillar (or larva) eating its way out of 
the egg. feeding. molting, and weaving its 
cocoon; and the moth as it emerges from the 
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cocoon. Also it directs attention to the eco- 
nomic importance of moths. For elmentary 
science, high school general science, biology. 
and agriculture and for adult groups. 
THE BODY FIGHTS BACTERIA—A ten 
minute sound film, B & W, produced by Me- 
Graw Hill Book Company, Text-Film Depart- 
ment, 330 W. 42nd Street, New York. Shows 
how the body builds up defense against dis- 
eases. The process of immunization or vac- 
cination is simply and clearly explained. The 
film is excellent for use in teaching health 
education. 


FILMSTRIPS 


A series of nine (9) filmstrips in color for 
intermediate science classes produced by the 
Charter Oak Films, New Haven, Connecticut. 


WHAT IS IN THE SKY 

HOW OUR EARTH BEGAN 

ABOUT OUR EARTH 

OUR EARTH IS MOVING 

OUR CHANGING EARTH 

THE BEGINNINGS OF LIFE 
ANIMALS OF LONG AGO 

MAN OF LONG AGO 

PARTS OF A FLOWERING PLANT 


BACTERIA—A 42 frame filmstrip produced 
by Young America Films, Inc.. 18 E. 41st 
Street, New York. Explains the different kinds 
of bacteria, the harmful and the helpful. De- 
scribes the precautions that should be taken 
to prevent and control the spread of harmful 
bacteria. 


MAGNETS—A 48 frame filmstrip by same 
producer as named above. A filmstrip demon- 
strating some of the essential facts about the 
nature and behavior of simple bar magnets. 
Built around the activities of two children 
who learn what a simple magnet is and some 
of the things it can do. Designed to be used 
independently or in conjunction with the film 
of the same title. Recommended for elemen 
tary school science. 


MOTION PICTURE FILMS 
CARBON AND ITS COMPOUNDS—A ten 


minute sound film, B & W or color produced 
by Coronet Films, Coronet Building, Chicago, 
Illinois. A diamond ... a pencil... and a 
chunk of charcoal. Beginning with these fa- 
maliar objects, this film explains carbon’s 

Continued on Page 91 
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A Change for High School Botany 


T IS NO news that high school botany has 

been on the decline for several decades. 
Statistics show that it is taught in less than 
ten per cent of our secondary schools today. 
Students have lost interest in it. Certain fac- 
tors contributing toward this decline have 
been discussed by a Detroit instructor, A. 
Lynn Zwickey, in a paper—‘Why Are Stu- 
dents Not Interested in Botany?”, 1946". The 
concern of the laymen and parents has been 
crystallized in another thought provoking ar- 
ticle, “Should Your Child Study Botany or 
Gardening?”, 1947". 


It is evident that the writer, a teacher of 
botany, has reason to look upon himself as a 
“species” of high school instructor facing ex- 
tinction. Could it be that we of this particu- 
lar “species” are partly to blame ourselves, 
that we are like the passenger pigeons who 
are said to have met extinction partly because 
of their tendency toward over-specialization? 

The purpose of this paper, however, is not 
to analyze the present status of high school 
botany but to offer some ideas toward remedy- 
ing a sad situation. It is assumed that botany 
has much of the practical and useful to offer 
the high school student today. People are be- 
coming increasingly interested in home gar- 
dening, hobby phases of plant breeding, con- 
servation, and antibiotics. For this reason we 
should make a first course in plant science 
practical, inspirational, and worth-while. And 
to help achieve this type of course the follow- 
ing suggestions are offered. 


IRST, we must be more sincere and definite 
about our goals and objectives. For ex- 
ample, our main objective in teaching recog 
nition and identification should be considered 
carefully. If our purpose here is to teach and 
achieve a limited but useful recognition, can 
we afford the time to teach the use of keys 
which very few students will ever use later? 
To what extent should we ask students to col- 
lect and identify plant collections? Will it 
not mean more to our students, especially 
those who do not go on to college, to be able 
to name with certainty the commonest plants 
in their environment ten years after gradua- 
tion rather than to have to discard a large 


84 


JOSEPH P. McCMENAMIN 
Oak Park High School, Illinois 


insect-eaten herbarium notebook or collection 
whose value now seems questionable? If we 
can clarify our objectives, such as this one 
just mentioned, we ought to be able to do 
some straighter shooting at our goals and ob- 
tain more worthwhile results. With this in 
mind the author set down twelve objectives 
for a new type of high school botany course. 
Five of them are listed here by way of illus- 
tration: 

1. A lasting recognition of the commonest 
plants in the student’s local environment. 

2. An interesting acquaintanceship with 
primitive plants and recognition of them 
at least by their groupings. 

3. An accurate recognition of well-known 
misnamed plants such as Spanish Moss 
and Asparagus Fern. 

4. An increased knowledge of the make-up 
and functioning of the “modern” plant 
body. 

A general understanding and apprecia- 
tion of plant distribution and vegeta- 
tional regions. 


ECOND, we must make the subject matter 
much more a part of our students’ own 
everyday happenings. This will make a 
heavier demand on our time but once it is in 
effect both students and teacher will find the 
course more interesting. Our attempts to 
achieve this worthwhile situation might in- 
volve such activities on our own initiative as: 
1. Reading and recognizing the inspira- 
tional value of the latest popular books 
in our field; e.g. Plants, by Zim. 1947, 
Miracles from Microbes, by Epstein and 
Williams, 1946, and Flowering Earth, by 
Peattie, 1939. 

2. Reading or scanning current technical 
periodicals to assure the students of our 
own professional vigor and outlook, 
e.g. Economic Botany, a relatively new 
and useful journal. 

3. Keeping alert for useful teaching mater- 
ial which often appears in new pamph- 

Continued on Page 96 
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Tired of Selling Science? 


JAMES G. HARLOW 


Director of High School Science 
Service, University of Oklahoma 


REEK mythology tells us of Antaeus, one of 
Hercules’ adversaries, wt o was marvelously 
endowed for struggle. In the first place, he 
was a giant, but his richest endowment lay 
in the fact that Earth was his mother, so that 
every time he was thrown down, he was in- 
stantly renewed in strength and vigor. This 
situation made him so successful that he final- 
ly was able to build a castle from the skulls 
of his victims. 

There’s a good Mother Earth in an intel- 
lectual sense for us science teachers in the 
recent “Science and Public Policy,” the re- 
port of the President’s Scientific Research 
Board. You'll find that it can be returned to 
again and again, and that each time you'll be 
reinvigorated, rededicated to the task of sci- 
ence teaching and rearmed for that tough 
selling task. 

The fact is that in our nation, science has 
shifted from the deliverer of the good things 
of life to the producer of the bread and meat 
of existence itself. Added to this. we sud- 
denly find that science has become the central 
item in the war-making ability of our nation. 
The development of these ideas is the burden 
of “A Program for the Nation,” Volume One 
of the Report (20 cents from the Superintend- 
ent of Documents, Government 


Printing 
Office. Washington, D. C.) 


HE REPORT opens with a trenchant and 
vigorous statement of the place which sci- 
ence now plays in the United States: 

“The security and prosperity of the 
United States depend today, as never be- 
fore, upon the rapid extension of scien- 
tific knowledge. So important, in fact, 
has this extension become that it may 
reasonably be said to be a major factor 
in national survival.” 

If the Scientific Research Board is accurate 
in its estimate-— and it ought to be accurate. 
for its membership includes four cabinet 
officers and nine senior administrstive heads 
of large governmental units 
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one can derive 


from the quotation above a most challenging 
mission for science teaching in the United 
States: the development of both the individ- 
uals and the public support necessary to the 
“extension of scientific knowledge.” Viewed 
in the light of the position taken by the Re- 
port of the President’s Scientific Research 
Board, this is no subject-matter mission, 
aimed toward the improvement of science in- 
struction for the sake of science, unadjusted 
to the life needs of school children. It is 
rather, a society-centered mission of first im- 
portance, the task of helping the individual 
members of the social order to understand 
the nature of their economic structure and 
their national military strength. 

Volume One continues with discussions of 
the national research and development bud- 
get, scientific manpower, a proposal for a na- 
tional science program, and the present place 
which science activities hold in governmental 
affairs. 

Volume Four of the same report, titled 
“Manpower for Research,” attacks the per- 
sonnel phase of the problem of science in our 
social order. This booklet (35c, from the 
Superintendent of Documents) will give you 
a good bit of professional reading of a more 
clearly educational flavor, for, in addition to 
its discussion of the war-caused shortage of 
scientists, it includes a report from the AAAS 
Cooperative Committee on The Teaching of 
Science and Mathematics. The Committee in- 
cluded among its membership, NSTA mem- 
bers Dr. Morris Meister, of the Bronx High 
School of Science, New York, and Dr. R. W. 
Lefler of Purdue University. The report also 
acknowledges assistance from other NSTA 
members: Glenn O. Blough and Dr. Philip 
G. Johnson of the Office of Education, Dr. 
G. P. Cahoon of Ohio State University, and 
Dr. S. R. Powers of Columbia University. 

In the /ntroduction to the AAAS Committee 
report, you can find this statement—powerful 
support indeed for the efforts of the science 
teacher: 

“This is the age of science. The techno- 
logical aspects of science, because they confer 
power and have a popular appeal, are highly 

Continued on Page 95 


85 


= 

| 
A 
= 
bo 
A 

‘ | 
| 
j 


ILLINOIS CHEMISTRY MEETING 

A meeting of the Illinois Association of 
Chemistry Teachers at Belleville High School, 
May 13 is announced by its president, C. W. 
Dewalt of Glen Ellyn. In the morning there 
will be a field trip to Aluminum Ore or Monr- 
santo Chemical Company plant. Among other 
things in the afternoon will be a discussion of 
a state science teachers’ association. 


GREATER ST. LOUIS SCIENCE FAIR - 

The second Greater St. Louis Science Fair 
showed an increase of 50 per cent over the 
previous one according to information re- 
ceived. There were 1,469 entries by 2.677 
pupils. To the winners in each division were 
awarded five scholarships totaling about 
$7,500 and cash prizes amounting to $2,100. 
The fair was conducted by the Science Teach- 
ers Committee of Greater St. Louis Schools 
and was sponsored by the St. Louis Star- 
Times. 


JUNIOR ACADEMY CAREER DAY 


A Career Day is being sponsored by the 
Missouri and St. Louis Junior Academies of 
Science on April 30 for science pupils in 
grades nine through twelve. They will meet 
at the St. Louis University High School where 
they listen to discussions of the opportuni- 
ties offered by any of fifty or more occu- 
pations allied with the field of science. 


COLGATE UNIVERSITY 


Colgate University announces its regular 
summer session of six weeks starting July 5, 
1949. Among its many offerings will be gen- 
eral courses in several sciences, a core course 
in science stressing the understanding and 
social implications of science, and also an 
inter-departmental course in general science 
illustrating laboratory and field study tech- 
niques in the several sciences. 


PLEASURE WITH PLANTS 

The Illinois Natural History Survey, Ur- 
bana, Illinois, announces the publication of 
a revised edition of “Pleasure with Plants.” 
Written by Dr. L. R. Tehon, Head of the Sec- 
tion of Applied Botany and Plant Pathology, 


News and Aunouncements 


the circular gives information about the how, 
when, and where to start botanizing; advice 
about equipment, and books necessary to the 
starting of a collection; and procedures to fol- 
low in classifying and preserving specimens. 


¥. €. 

The Society for Visual Education. Inc., has 
added to their library of 2” x 2” slides and 
35 mm. filmstrips two new filmstrips: one set 
in the “Foundations of Chemistry Series” and 
another set in the “Human Biology Series.” 
The Chemistry Series provides for a clear. 
concise conception of basic chemical terms 
and formulas in ten strips. The Biology Series 
visualizes the organ and workings of the di- 
gestive, respiratory, circulatory, glandular. 
and nervous system in five filmstrips. 


CANCER 

Chemical changes in sugar and mold may 
be a key to knowledge of cancer. That is the 
hope of Dr. Jackson W. Foster, University 
of Texas bacteriology professor. He is study- 
ing intermediary stages in the conversion of 
sugar into by-product chemicals and chemi 
cal activity in molds. In some molds the 
chemical changes are a lot like those of malig- 
nant tissues, he says. 


313th PATENT 


Dr. Ernst F. W. Alexanderson., General 
Electric scientist, has been issued his 313th 
patent for a radio landing apparatus, devel- 
oped in collaboration with Franklin G. Pat- 
terson of the General Engineering and Con- 
sulting Laboratory. By means of this device 
a visual representation of marker beacons lin- 
ing airport runways is reproduced on an 
oscilloscope within the pilot’s cockpit. Dr. 
Alexanderson has averaged one patent every 
seven weeks since joining General Electric 
forty six years ago. 


ELECTRON MICROSCOPY 

University Extension, University of Cali- 
fornia at Los Angeles, is offering this semes- 
ter as a part of its adult education program. 
a course Fundamentals of Electron Micro- 
scopy. 
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A CHALLENGE TO YOUTH 

Benson Ford, vice-president of the }incoln- 
Mercury division of the Ford Motor Co.. has 
outlined five areas of challenge for the young 
people of his generation. These areas are as 
follows: (1) learn to think politically—to un- 
derstand the public interest, (2) approach the 
eternal problems of peace, security, and tol- 
erance with fresh viewpoints and vigorous, 
new solutions, (3) strike a better balance be- 
tween the moral and the material in our daily 
lives, (4) think internationally—tearn to 
speak the languages of other people, literally 
and figuratively, and (5) improve our me- 
theds for distributing goods to match our 
supremacy in producing them. 


BIOCHEMICAL PREPARATIONS SERIES 


John Wiley and Sons have announced a 
new series of annual volumes on the prepara- 
tion of biochemical compounds to be known 
as the “Biochemical Preparations Series.” 
Volume I, edited by Herbert E. Carter of the 
Department of Chemistry, University of Illi- 
nois, was published on February 15. New 
volumes in the “Biochemical Preparations 
Series,” incorporating the latest information 
in the field, will appear at yearly intervals. 
Volume II, scheduled for 1950 publication, 
is being edited now by Dr. R. R. Sealock, De- 
partment of Chemistry, lowa State College. 
Ames. lowa. Biochemists are invited to send 
contributions for the second volume directly 
to the editor-in-chief. 


DIFFUSION IN METALS 

Scientists of the General Electric Research 
Laboratory announced that radioactivity is 
being used to trace the movement of atoms 
in metals. In a recent experiment. it has beer 
found that silver atoms within a block of sil- 
ver may move between the grains as fast as 
one tenth of an inch per week at 500 degrees 
centigrade. However, atoms passing through 
rather than around the grains take about 
10,000 years to move an inch, according te 
the scientists. The scientists are conducting 
these studies in order to learn more about the 
internal structure of metals. Behavior of the 
atoms making up a metal determines what 
characteristics the metal will have. The scien- 
tists hope to be able to design metals for spe- 
cific jobs, just as bridges are now designed. 
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PURDUE UNIVERSITY WORKSHOP 

Purdue University dedicated the M. W. 
Welch and R. E. Welch Science Teachers 
Workshop on January 8, 1949. Teachers 
Workshop material was presented by M. W. 
Welch and R. E. Welch of W. M. Welch Scien- 
tific Co., Chicago, Illinois. R. W. Lefler, De- 
partment of Physics, was in charge of the 
workshop. Louis M. Stark, Manager. School 
Service. Westinghouse Electric Corp., gave an 
address entitled, “The Enrichment of Science 
Instruction,” and C. H. Robertson, Depart- 
ment of Physics, Purdue, gave an address en- 
titled. “The Experiment in the Teacher Train- 
ing Program.” 


A NEW DEVICE 


A new inexpensive micro-projection device 
has been announced by Keystone View Com- 
pany for use with their Overhead Projector. 
It can be substituted in a few minutes for the 
standard objective lens and makes possible 
very sharp projection of microscopic objects. 


An inexpensive attachment is used to give clear, sharply de- 
fined enlargements with Keystone overhead projector. 


NEW PUBLICATION 

A Bibliograph of Articles Concerning Con- 
version of War Surplus Equipment for 
Civilian and School Use has been prepared 
by Willis C. Brown, Assistant Specialist for 
Aviation, Office of Education, Federal Se- 
curity Agency, Washington 25, D. C. 

Indexed are 69 sources and articles relat- 
ing to “how to convert” specific war surplus 
equipment for civilian and school use. The 
four-page mimeographed list is available free 
from the above address. 
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SCIENCE IN JAPAN 
Continued from Page 70 
Science Education Research Rooms 

SCIENCE education research rooms 

financed by government funds and de- 
veloped within twenty-three universities and 
higher technical schools throughout Japan 
are an effective means of helping teachers 
grow in science education, especially in un- 
derstanding the scientific method. Selected 
teachers from the vicinity of one of the higher 
educational institutions come for three to six 
months of work with the professor or groups 
of professors responsible for the science: edu- 
cation research room. Under guidance, each 
teacher carries on a research project in the 


‘field of his interest. He attends courses re- 


lated to his research problem or to his teach- 
ing. In some of the centers, teachers partici 
pating in the program meet regularly to dis- 
cuss the research they are doing. The science 
education research room at Hiroshima Uni- 
versity has a laboratory in which teachers can 
work out demonstrations for their students. 
and can make use of reports by their predeces- 
sors, sample textbooks, periodicals on science 
and science teaching, and other curricular 
material. 
Science Textbooks 

Another important aspect of the work in 
elementary and secondary science in Japan has 
been the development of suitable text materia! 
in spite of the paper shortage. The first act at 
the beginning of the occupation was the dele- 
tion from all textbooks of any material on 
ultra-nationalistic or militaristic nature. The 
resultant science textbooks may be described 
as containing abstract factual material often 
presented with excessive wordiness. A review 
of them fails to show critical thinking and 
scientific attitudes as important aims. 


INCE textbooks were all centrally developed. 

it was possible to work intensively with 
the science text compilers of the Ministry of 
Education in developing new textbooks. The 
resultant series of general science texts for 
grades four through nine is a series that would 
compare favorably with those in the United 
States. The unit texts may be described as 
having the following characteristics: 


1. They encourage problem solving directly 


and through exemplifying it. 

2. They present material directly and in- 
terestingly rather than abstractly and ob- 
tusely. 

3. Everyday applications and experiments 
are an integral part of the text material since 
study of science in school and outside of 
school are both parts of children’s living. 

4. Textbooks are checked for scientific 
accuracy and for the avoidance of superstition. 

5. Multicolored illustrations and covers de- 
signed by leading artists make the books 
highly attractive in contrast to earlier texts 
having few illustrations only in black and 
white. 

6. The texts are in keeping with the new 
curriculum planned for continuous develop- 
ment of pupils understanding, critical think- 
ing, attitudes and skills in science. 

7. Besides the unit texts available one for 
each 10 students, each child has a booklet for 
recording experiments and observations. 


Decentralization of Textbook Production 


During the past year the production of text 
books has been decentralized. Private pub- 
lishers rather than the Ministry of Education 
produce textbooks with the assistance of com- 
petent scientists and science educators. The 
Ministry of Education personnel who formerly 
wrote texts, now work with any and all pub- 
lishers and text writers in developing the best 
possible texts for the boys and girls. 


Conclusions 

During the occupation, elementary and 
secondary science teaching has moved ahead 
rapidly. Curriculum work has been advanced 
locally, prefecturally, regionally, and nation- 
ally. Curricula in science, science textbooks 
and other curricular materials are being de- 
veloped by interested groups of teachers. 
Science education research rooms help. se- 
lected teachers supplement limited prepara- 
tion with experience in problem solving. Con- 
ferences and demonstrations of teaching fur- 
ther teacher growth in service. The new 
course of study and its subsequent revisions 
also improve science teaching. In short, ele- 
mentary and secondary school teachers now 
have leaders familiar with and well started in 
the use of methods for continuously improv- 
ing science teaching in Japan. 
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FILMSTRIPS CHEMISTRY 


correlated with Chemistry for Our Times 
by Weaver and Foster 

These filmstrips, produced with the technical assistance of chemistry teachers 
and given a “test run” in actual high school chemistry classes before they were 
released, have one overall objective: to help the chemistry teacher get across 
his teaching message so that it will be more rapidly absorbed and more perma- 
nently retained in the minds of the students. 

This is accomplished by visualizations of facts, theories and procedures, care- 
fully designed for simplicity, eye appeal and student interest, and thoroughly 
checked for technical accuracy. Subject matter coverage in each filmstrip is 
limited to about what the average student is asked to assimilate in one or per- 
haps two class sessions. 


Titles of the Filmstrips 


1. Kinetic Molecular Theory 5. The Structure of the Atom 
2. The Atomic Theory 6. Ionization 

3. The Chemical Formula 7. Acid and Basic Solutions 
4. Equations 8. Electrolysis 


9. The Periodic Table 


Ihe complete set of Chemistry tilmstrips is priced at $15.00; individual strips are $5.50 each. 
For further information, write for Booklet “C". 


ga. McGraw-Hill Book Company, Inc. 


Text-Film Department 
Y 330 West 42nd Street New York 18, N. Y. 


APRIL, 1949 89 


Another 
Me naw.Aill 
. 
N MAGNESIUM ATOM = 

A magnesium. atom ha two electrons in its ten 
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S.V.E. is your Basic Source of 
Filmstrip Equipment and Materials 
The New S.V.E. 300 


' This is the finest 2” x 2” slide and filmstrip pro- 


jector ever to carry the S.V.E. name. Thread it in 
quick “push-in style’ or in conventional manner. 
Cannot scratch or tear film. Improved optical sys- 
tem with all elements coated for maximum screen 
brilliance. With coated 5” lens and case, $90.00. 


New S.V.E. Chemistry and Human Biology 
Filmstrips for Immediate Delivery 


Foundations of Chemistry Series 


Chemical terms 
and formulas are 
covered in this 
series of 10 S.V.E. 
filmstrips. Mastery 
a test with each. Set 
of 10, b.&w., in 
file box. $27.50 


The sodium ion gains one electron from 
the cathode and becomes Na® 


Human Biology Series * 


The pictorial ma- 
terial of this S.V.E. 
series has been 
adapted from the 
Winslow Health 
and Hygiene charts 
prepared by De- 
noyer-Geppert Co. 
Set of 5, b.&w., 

$15.00 


© Ask for more details on the new “Instructor”? 300 
and complete listings of Science filmstrips and 2x 2” 
slides in the $.V.E. Library. Address Department ST-2 


SOCIETY FOR VISUAL EDUCATION, INC. 
A Business Corporation 


100 EAST OHIO STREET + CHICAGO 11, ILLINOIS 
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AUDIO-VISUAL AIDS 
Continued from Page 82 
3. VTS Visual Text Sales Company 
Los Angeles, California 
4. VS Visual Sciences 
Suffern, New York 
5. JMC John Muir Company 
Philadelphia, Pennsylvania 
6. SVE Society for Visual Education 
100 EF. Ohio St. 
Chicago, Illinois 

7. JH Jam Handy Organization 

2821 FE. Grand Blvd. 

Detroit 11, Michigan 

GE General Electric Company 

Vis. Ed. Service 

Schenectady 5, New York 

9. € Castle Films 
30 Rockefeller Center 
New York 20. New York 

10. W Westinghouse Electric Corp. 
Pittsburgh 30, Penn. 

11. APFC Armed Forces Photo Co. 
2001 O Street, N. W. 
Washington, D. C. 

12. CPRC Corn Products Refining 
Distributed by 
Princeton Film Center 
Princeton, N. J. 

13. NYBG New York Botanical Gardens 
Distributed by 
Modern Talking Picture Service Ine. 


New York City 20. New York. 
N ADDITION to the above mentioned films 


and filmstrips we use specimens of plants, 


~~ 
~~ 


rocks. cross-sections of machinery. etc. We 
use laboratory demonstrations to illustrate 
and apply the laws of science in seeking in- 
formation to solve the problem. This involves 
equipment. The use of models, such as globes. 
eye, ear, etc., is also helpful. 

Illustrating our science units are the 32 
charts published by the A. J. Nystrom Com- 
pany and edited by Davis and Smith. 

Mounted flat pictures obtained from maga- 
zines are carefully catalogued according to 
the unit ready for use when needed. 

The blackboard is still a very necessary 
visual aid. Its use for graphs, drawings. and 
explanations relative to the student's assign- 
ment is effective for learning. 
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Furthermore, many charts, booklets, ex- 
hibits, and specimens can be obtained from 
manufacturing concerns and if carefully 
screened can be used in your daily work. 
General Electric Company and Westinghouse 
Electric Corporation have a great deal to 
offer, especially in the field of electricity. 


HERE is an abundance of material avail- 

able. Let us acquire it and put it to work. 

It will help to awaken and arouse interest in 

those students who must but do not desire to 

take a required course in science. All stu- 

dents will show a greater appreciation for 
the study of science. 


MOTION PICTURE FILMS 

Continued from Page 83 

simple compounds and introduces hydrocar- 
bons and the more complex chain and ring 
compounds, It teaches appreciation and un- 
derstanding of the many forms and uses of 
carbon and its tremendous importance in out 
domestic and industrial worlds. 


THE CELL Structural Unit of Life. A ten 
minute sound film, B & W or color by the 
same producer. Here, through amazing 
microphotography, the living. simple cell is 
authentically presented. Students actually see 
the moving. living protoplasm in a leaf cell: 
see amoeba taking food, growing. dividing: 
becoming familiar with the functional differ- 
ences in cell structure. This vivid film un- 
forgettably teaches the basic relationship of 
our own living bodies to other living organ- 
isms in the world. 

LIGHT WAVES AND THEIR USES —A ten 
minute sound film, B & W, produced by En- 
cyclopaedia Brittanica Films. Inc.. Wilmette. 
Illinois. Illustrates principles of reflection 
and refraction of light. Animated drawings 
and photographed experiments clarify prin- 
ciples by illustrating refraction through lenses, 
and reflection from plane, concave, and con- 
vex mirrors. Explains the human eye as a lense. 
depicts use of light waves in making minute 
measurements, calls attention to interference, 
electromagnetic spectrum, and principles and 
uses of polar screens. For high school and 
college physics, general science and photog- 
raphy and for adult groups. 


APRIL, 1949 


SCIENCE FILMSTRIPS 


PHYSICS 
GENERAL SCIENCE 
CHEMISTRY 

| BIOLOGY 


MICROBIOLOGY 
ATOMIC ENERGY 
HOW TO STUDY 

| PENCIL SKETCHING 

| LAB SAFETY, ETC. 
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Made by Teachers for Teachers 
| 
VISUAL SCIENCES 


599-NST SUFFERN, N. Y. 


KEYSTONE 
Handmade Lantern Slides 


Every Year Science Teachers 
Are Using More and More 
Handmade Lantern Slides, Because— 


1 As a Pupil-Activity Program the 

making of handmade lantern 
slides is ideal. 

2 Specific Teaching Objectives are 
easily attained by adaptations of 
handmade slides. 

3 They Save the Teacher's Time and 
Efforts, due to vivid presentation 
of the subject matter. 


4 Science Textbooks are full of splen- 

did copy for handmade lantern- 
slide activities. 

5 The Materials are Inexpensive. 
Keystone etched glass can be 
cleaned and used over and over. 

Write for details. 


KEYSTONE VIEW CO., Meadville, Pa. 


Since 1892—-Producers of Superior Visual Aids 
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SCIENCE 
TEACHERS 
AGREE: 


1. The best time to teach applications 


of a scientific principle is right at 


the time the principle is taught. 


2. The best way to teach a principle 
is to apply it at once to situations 
in everyday life that are interest- 


ing and familiar to students. 


This sound teaching procedure is fol- 


lowed consistently in: 


DYNAMIC BIOLOGY TODAY 
DYNAMIC PHYSICS 
It is a distinctive feature of Dynamic 
Science textbooks that explains much 


of their success in classroom use, year 


Rand M¢Nally & Company 


Chicago 


San Francisco 5 


after year. 


New York 11 


THE HUMAN SKIN—An 11 minute sound 
film, B & W, produced by Bray Studios, 729 
7th Avenue, New York, New York. Anima- 
tion and photography combine to show us 
the anatomical structure and the functions of 
the skin, an organ which protects us from 
the outer environment and regulates the tem- 
perature of our bodies. 


USING NATURE LITERATURE 

Continued from Page 68 

our evidence seems to show, it may be that. 
etc. 

The information gained in many instances 
is essential to life in a democracy, as for ex- 
ample, information about atomic energy, cor 
servation, health practices, and inter-relation- 
ships of plants and animals to man. The sci 
entific attitude, too, is essential equipment for 
democratic life—our ways of arriving at a 
conclusion, our willingness to consider the 
point of view of another, our ability to look 
at a matter from every side—these are but a 
few of the elements of that attitude. The 
growth in ability to solve problems, some ot 
which may be gained from books, is also es- 
sential equipment for a worthy member of a 
democratic society. 

In this brief space we have looked only 
casually at the problems involved in using 
science books with children. Obviously. much 
remains to be discussed. It is probably fair 
to say that at present our supplementary sci- 
ence books are not contributing their potential 
share toward the total development of chil- 
dren and young people because we have noi 
given enough thoughtful attention to the 
needs they can satisfy and how they can best 
be used. With the increased emphasis on 
science we can expect growth in our schools 
in ability to use science books more effee- 
tively so that they can serve for their true 
worth in building a better world today and 
tomorrow. 


For a discussion of “A New Microscopic 
Technique Bio-Plastic Whole Mounts” see 
Ward’s Natural Science Bulletin, published 
by Ward’s Natural Science Establishment. 
3000 Ridge Road East, Rochester 9. N. Y. 
The method is discussed in terms of the 
mounting of chick embryos. 
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BIOLOGY DAILY LIFE 


By FRANCIS D. CURTIS and JOHN URBAN 


Never HAS A high school biology text made clearer and more interesting such a 
wealth of up-to-the-minute information.. The biological aspects of atomic research, new 
drugs like streptomycin, the Rh blood factor—these ‘and many more recent scientific 
discoveries are carefully explained. The book emphasizes functional understanding, 
scientific attitudes and the use of scientific methods, and stirs and holds the pupil’s 
interest by using dramatic happenings in his surroundings. 


Special attention is given to phases of biology important in daily life. The great 
variety of study helps, projects and activities and over 450 illustrations are other not- 
able features. Pupils’ varying interests and abilities are well cared for. There is a 


special section on mental hygiene. “Thought questions” throughout the text and in the 
picture captions stimulate reflective thinking. 


Please Ask for Descriptive Cireular 


Chicago 18 GINN AND 
COMPANY 


| 


Modern. up-to-date high school texts 


Adventures with Chemistry in 

Animals and Plants Action 

An effective text covering living biology For any standard high school course. 
Forty-six teachable problems, and an 

through inductive teaching, concrete ex- 


extra long unit on organic chemistry. 
Modcrn treatment of atomic energy. 
and with a minimum of scientific term:- plastics, and many recent chemical de- 
velopments. With Chemistry in Action 
in the Laboratory. a well-organized man- 


amples, excellent, numerous illustrations, 


nology. With Teacher's Manual and 


Workbook and Laboratory Manual. ual for thorough laboratory training. 
D.C. Heath and Company 
Boston New York Chicago Adlanta San Francisco 


Datlas London 
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LIFE-SIZE 


faster 


encourage 
retention. 


5235 Ravenswood Avenue 


A SUPERIOR TEACHING AID 


PROVEN EFFECTIVENESS 
THREE DIMENSIONAL 
ACCURATELY PROPORTIONED 

FULLY COLORED 


Use this model in your biology, anatomy, 
physical education, and health and hy- 
giene classes to stimulate interest and 
learning and 


For complete description and current price 
write for Circular S61 


DENOYER-GEPPERT COMPANY 


longer 


Chicago 40, Illinois 


EXPERIMENTS IN ILLUMINATION 


Continued from Page 72 


the luminaire. The ratio of the total luminaire 
lumens divided by the total bare lamp lumen 
times 100 will give the luminaire efficiency in 
per cent. 


TABLE | 


0-10 degrees 170-180 degrees 0.0954 
10-20 degrees 160-170 degrees 0.283 
20-30 degrees 150-160 degrees 0.403 
30-40 degrees 140-150 degrees 0.628 
40-50 degrees 130-140 degrees 0.774 
50-60 degrees 120-130 degrees 0.897 
60-70 degrees 110-120 degrees 
70-80 degrees 100-110 degrees 1.058 
80-90 degrees 90-100 degrees 1.09] 


O ILLUSTRATE, consider the bare incan- 
descent lamp whose vertical distribution is 
shown in Figure la. To determine the lumin 
ous flux emitted by this source through the 
40-50 degree zone, the average candlepower 
can be found from Figure la to be that in- 
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tensity at 45 degrees, 800 candlepower. From 
Table 1. .774 steradians are contained in this 
zone. The luminous flux emitted by this lamp 
through that zone is .774 times 800 e¢.p.. ot 
619 lumens. 

The luminous flux emitted through other 
10 degree zones from 0° to 180° can be found 
in a similar manner. The total lumens emitted 
by the source will be the sum of these zonal 
lumens. 


Bibliography 


J. O. Kraehenbuehl, Electrical JIluminetion. 
John Wiley & Sons, Inc.. New York, New 
York. 


WANTED—PUBLICATION MATERIAL 


For the journal ahead we need many kinds 
of materials on all levels. These include ap- 
proaches to the study of a unit or problem, 
activities that have proved useful, experi- 
ments, demonstrations, how you do it ideas, 
special methods, etc. Write us or send in your 
material. 
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TIRED OF SELLING SCIENCE? 


Continued from Page 85 


developed, but the knowledge of how to use 
this powerful tool is even more important 
than its possession. The United States now 
holds the scientific leadership of the world. 
However, it is a question whether, even in the 
United States, there is a clear understanding 
of what science can do for and to mankirid. 
Therefore, we must not only develop a corps 
of scientists sufficient in number and compe- 
tence to insure continued progress, but also 
make a concerted effort for mass education 
of our citizens in scientific principles and 
attitudes.” 

These two booklets, totalling some 235 
pages, constitute one of the most concise and 
authoritative estimates available of the eco- 
nomic and military significance of science in 
the United States of 1948. 


HE REPORT'S need for interpreters places 
science teachers in a unique relation both 
to the Report and to their communities. For. 


with its need for background in its readers, 
in understanding of the relationships between 
science and today’s social order it is entirely 
possible that even as serious and as basic a 
problem as the supply of new scientific ideas 
may go entirely unnoticed and untreated by 
our citizenry. The science teachers of the 
United States constitute probably the only 
group equipped with both the background and 
the personal contacts through which the Re- 
port can exert its full effect. It is entirely pos- 
sible that the extent of public school science 
teacher awareness of the Report and the ex- 
tent of science teacher support of its recom- 
mendations may be the measure of the nation’s 
attack on the basic problem of the “extension 
of scientific knowledge.” In short, are today’s 
science teachers the custodians, in a very large 
and a very real sense, of the economic health 
and military strength of the United States of 
tomorrow? The members of the President’s 
Scientific Research Board and the members 
of the AAAS Cooperative Committee think so! 

In these reports you'll find real stimula- 


We have developed a unique and very 
effective method of teaching the principles 
of electricity and their practical applica- 
tion. 


This system of coordinated literature and 
equipment permits thorough and rapid in- 
struction of this difficult subject by means 


of a related series of dramatic visual 
demonstrations. 


Our method of instruction: 


1. Is so flexible that it can be used 
with any standard text. 


APRIL, 1949 


New Method 
TEACHING ELECTRICITY 


For additional information write— 


UNIVERSAL SCIENTIFIC COMPANY, INC. 


Dept. S Box 336 
VINCENNES, INDIANA 


2. Makes most efficient use of the in- 
structor’s time. 


3. Makes the study of electricity a fas- 
cinating exercise for students. 


4. ls the most economical method 
available. 


5. Permits instruction of students of 
limited mathematical background. 


6. Is enthusiastically endorsed by hun- 
dreds of users. 
i 
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SEMI-MICRO METHODS, Schiller et al. 


[] PHYSICS EXPERIMENT SHEETS, Nelson. 


175 FIFTH AVENUE 


Extensive and complicated equipment does not by itself create an effective labora- 
tory. For teaching efficiency and stimulating pupil guidance, adopt 


GLOBE LABORATORY MANUALS & WORKBOOKS 
[1] BIOLOGY LABORATORY NOTEBOOK, Rudin & Greenleaf. 

[] APPLIED CHEMISTRY EXPERIMENT SHEETS, Mendel. 

(J) CHEMISTRY EXPERIMENT SHEETS, Mendel & Brundage. 

(J) CHEMISTRY LABORATORY MANUAL AND WORKBOOK— 


[] CHEMISTRY LABORATORY NOTEBOOK, McCormack, Davis. 
[] GENERAL SCIENCE LABORATORY SHEETS, P. & V. 


[] PHYSICS LABORATORY NOTEBOOK, McCormack et al. 
([] PHYSIOGRAPHY LABORATORY SHEETS, Nelson. 


If you will check above the manuals you desire to examine with a view toward adoption, approval copies (com- 
plimentary, if adopted) will be mailed upon receipt of your request. 


GLOBE BOOK COMPANY 


NEW YORK 10,N. Y. 


tion for tomorrow’s task together with a new 
sense of dignity in your calling and personal 
responsibility to your time. 


INSERVICE TRAINING 

Continued from Page 66 

a grave need, therefore, for the summariza- 
tion and distribution of cogent bits from sig- 
nificant articles, and of practical findings and 
conclusions from reports of significant  in- 
vestigations. The contributions to be dis- 
seminated need to be carefully screened and 
so succinctly digested that each can be read in 
a few minutes. They should be prepared for 
the typical classroom teacher—-not for the re- 
searcher and scholar in the field. They need 
to be distributed frequently. Also, they need 
to be made available to all free of charge. be- 
cause only thus can they reach all who need 
them. 


T WOULD seem that the only realistic and 


practicable plan for preparing such mater- 


ials would be to have a paid expert undertake 
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this work as a part-time, or even a full-time 
assignment. No individual and no committee. 
however zealous and professionally inspired. 
could be expected or counted upon to carry 
on such a laborious task indefinitely. if at all. 
on a voluntary basis. The expert to perform 
this major service should probably be fur- 
nished by the Federal Security Agency for 
what other agency could supply the salary of 
the specialist needed for such an undertaking? 

The five suggestions for inservice training 
here briefly presented would seem to merit 
wide consideration and extensive try-out. No 
doubt there are other means of improving the 
teacher on the job. which offer equal or 
greater potentialities for preventing or ter 
minating professional dormancy. 


HIGH SCHOOL BOTANY 
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iets such as “How to Grow and Bloom 
House Plants Successfully.” by Wall. 
1946, or in such magazines as Better 
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Homes and Gardens or The Home Gar- 
den. 

4. Getting out into the various applied 
fields and asking for opinion and ad- 
vice; e.g. talking with a landscape archi- 
tect or plant nursery superintendent, en- 
rolling in an arboretum course, learning 
first-hand about practical problems in 
greenhouse operating, in other words, 
keeping open-minded and making good 
use of non-academic but worthwhile in- 
formation. 


HIRD, we need to reorganize our course 
material into definite units of work de- 
signed to emphasize and concentrate on our 
specific goals. The author has attempted the 
following two-semester schedule with an in- 
creasing measure of success. This schedule 
is now in its third year trial: 
First Semester, The Seed Plants, comprised 
of five units. 


1. Summer Weeds and 
Wildflowers 
2. Plant Distribution 


2 weeks 
4 weeks 


3. Make-up of the Modern 


Plant Body 6 weeks 
4. Gymnosperms 3 weeks 
5. House Plants and Plant 

Families 2 weeks 


Second Semester, The Plant Kingdom, com- 
prised of five units. 


]. Organization and Recognition 1 week 
2. Bacteria and Fungi 3 weeks 
3. Primitive Green Plant Groups 5 weeks 
4. Modern Botanical Achievements 3. weeks 
5. Cultivated Shrubs and 

Spring Wildflowers 3 weeks 


Fourth, we need to correlate our units of 
work as much as we possibly can with the 
opportunities offered by seasons, the weather, 
holidays, available outdoor materials, and 
customs, 


T IS EVIDENT that some seasonal correla- 

tion has been attempted in the above sched- 
ule. The first unit, coming in a period of bet- 
ter outdoor weather, provides opportunities 
for worthwhile field trips if such are teasible. 


Beauchamp, Mayfield, West 


Pieper, Beauchamp, Frank 


@ BASIC ELECTRICITY 


Beauchamp, Mayfield 


@ PREPARE YOURSELF! 


Physics laboratory workbook 
Tuleen, Porter, Houston 


@ TEST IT YOURSELF! 


Chemistry laboratory workbook 
Tuleen, Muehl, Porter 


CHICAGO 11 ATLANTA 3 DALLAS 1 


HIGH SCHOOL SCIENCE MATERIALS 
That Build the “Science Thinking” Habit 


@ EVERYDAY PROBLEMS IN SCIENCE 


@ EVERYDAY PROBLEMS IN BIOLOGY 


SCOTT, FORESMAN AND COMPANY 


PASADENA 2 


ORGANIZATION and method of 
each book and workbook stress 
the importance of— 


@ careful experimentation 


® accurate observation 


@ thoughtful generalization and 
formulation of principles 


@ unbiased application of these 
principles in 


new problems 


the solution of 


SAN FRANCISCO 5 NEW YORK 10 
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CL 7 Some teachers might prefer to work on trees 
rather than wildflowers in this fall unit. It 


Ne Lab aad Shop so happens that trees are studied in the firsi 


part of our prerequisite biology course at Oak 


CASTO LITE Park Township High Scheel. The gymno- 


sperm unit scheduled during the Christmas 
LIQUID PLASTIC 6 


season claims greater interest when studying 
“POURS local conifers. Christmas tree conservation. 
LIKE HONEY— becomes a more meaningful topic. House 
plants will probably offer most interest after 

SETS LIKE GLASS!”’ 


the Christmas holidays have focused atten- 


tion on such plants as poinsettias, cyclamens 
en ee = and Jerusalem cherries. This is an example 
ating, 
SL to-use CASTOLITE liquid of the correlation which can be developed 
plastic. este an prove 
ste = in teachers colleges, ele- throughout the whole course. 
mentary and high schools, as a valuable aid in 2 . 
teaching art, sciences, agriculture and physics. In conclusion, four suggestions have been 
Plants, insects, etc., bed 
CASTOLIFE. presented to put life and concrete meaning 
into our high school botany: (1) establishing 
Encollent for costing duplicates of art ebjocts, new objectives, (2) vitalizing the subject 
ears, mechanical parts, etc. Easy-to-use Casto- °° 
eld. rubber tihe mold making compound. also matter, (3) reorganizing the course, and (4) 
available. pours cold, sets without 
pressure or high temperature ... no special correlating when possible. W h et h er our 
equipment required. Dyes available for brilliant ‘ll di tively the Ame 
color ottocts. Ideal for industrial arts shop course will disappear entirely Irom the “meri- 
polished to high surface gloss. Write today tor can high school or take on new life and value 
ets, class project sheets, prices, sch > vg > 
discounts. THE CASTOLITE CO. Dept D.s0. in the eyes of students and educators depends 


Woodstock, Illinois. 


WEATHER ==4 ASTRONOMY 


Instruments 
ane yours! 
SCIENCE EDUCATION HOBBY in your school, museum, 


science club, home... with the 


Equipment of all leading manufacturers 


for the study and practice of meteoro- Spe + 

logy. Individual instruments to com- lanetarium 

plete weather stations, professional and © Projects oft sters Gown to 
the fourth magnitude on any 


amateur. Books, maps, and teaching wall or ceiling 


@ Adjustable to any date at 
virtually any spot on earth 


@ Compact, portable unit — 
3 ft. high — 25 Ibs. 


@ Electric drive operates on 
110 Volt A. C. 


@ Study aids supplied 


aids available. Consultants in meteoro- 


logy. Write for free catalog. 


F.0 B Wenonah, N.!. 


SCIENCE ASSOCIATES 3. Ps. 
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to a large extent upon us of the waning 


“species.” 
References 
1. Zwickey, A. Lynn, 1946, “Why Are Stu- 
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Aves, Helen, 1947, “Should Your Child 
Study Botany or Gardening?” Hou:e Beau- 
tiful 89:153-154. 
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Continued from Page 79 
Delta, national premedical honor society. 


Membership 


N.S.T.A. paid) memberships have now 


passed the 4,000 mark, which is a nice in- 
crease over last year. Why not check your 
colleagues to see whether they renewed their 
memberships or became a member this year? 


If 


not, please urge “hem to do so. 
Inquiries—Then Action 
Numerous inquiries have come to the Head 


quarters Office for copies of recent courses 
of study, syllabi, and other curricular mater- 
ials. Why not write up the forward-looking 
work going on in your school or school sys- 
tem and send your report to the Executive 
Secretary for use in giving helpful replies to 
others engaged in similar tasks? 

Our 1949 Christmas meeting with the 
A.A.A.S. will be held in New York City. The 
committee is planning another very fine meet 
ing. 


PROJECT ACTIVITIES WANTED 


Project material is wanted by Science Pub- 
lications, Normal, Illinois, in the fields of 
biology. physics and general science. One or 
more projects may be submitted. For manu- 
scripts accepted the amount paid will vary 
according to the material. Authors should 
write for information before submitting 
manuscripts. 


CAROLINA CULTURES 


Protozoa Aljae Invertebrates 
Amoeba proteus Spirogyra Hydra 
Paramecium multi- Volvox Planaria 

micronucleatum Chlamydomonas Vinegar eels 

P. caudatum Pandorina Daphnia 
Euglena Eudorina Rotifers 
Stentor Gonium Aeolosoma 
Vorticella Desmids Dero 
Pelomyxa Oscillatoria Nais 
Peranema Nitella Stylaria 
Arcella Chara Copepods 
Euplotes Diatoms Ostracods 


Class of 25 $2.00; 50 $3.50; 75 $4.75; $6.00 


A Dependable Culture Service 


Conjugating Paramecia (Paramecium bursaria). Two sepa- 
rate cultures of opposite mating types furnished per unit. 
For demonstration $3.50 
For class of 25 students 5.00 
Bacteria and Fungi. We carry cultures of more than a 
hundred species including strains of Sarcina subflava and 
Bacillus subtilis to demonstrate antibiosis, and plus and 
minus strains of Rhizopus or Mucor for zygospore pro- 
duction. Per culture 2.00 


Five or more cultures, each 1.50 
Drosophila Cultures. Any of the commonly used strains 
can be supplied. Per culture $2.50 
Five or more cultures, each 2.00 


Living Mealworms, Termites, Frogs, Turtles, Mice, and 
Rats 

Living Fern Prothallia. Unit quantity sufficient for a 
class of 25. students $3.50 
Living Water Plants, Liverworts, Lichens, Mosses, and 
Ferns. 

Aquarium and Terrarium Sets. Medium size $3.50 
Large Size 5.00 
Sterile Agar Slants, Tubes, and Plates; Preserved Speci- 
mens, Microscope Slides, Kodachromes, Dissecting Instru- 
ments, 


CAROLINA BIOLOGICAL SUPPLY COMPANY 


ELON COLLEGE, NORTH CAROLINA 


New and 
better 


IROQUOIS 
SCIENCE 
SERIES 


1948 Copyright 
By Fowler, Collister, 
and Thurston 
SCIENCE and YOU 
A General Science 
textbook for Grade 

LIVING WITH SCIENCE oe 
A General Science textbook jor Grade Eight 
Brand new textbooks, noted for their attractive- 
ness, their up-to-dateness, their appealing style, 
their extra-large and extra-splendid illustrations, 
and their very effective presentation of the subject. 
OUR SURROUNDINGS 
A General Science textbook for Grade Nine 
favorite textbook, brought completely up-to- 
date, with new and outstanding illustrations and 
with the latest scientific developments, including 
atomic energy, jet and rocket propulsion, and the 
latest in television, FM radio, and photography 
IROQUOIS PUBLISHING COMPANY, INC. 
HOME OFFICE: IROQUOIS BUILDING, 
SYRACUSE, NEW YORK 


New York Chicago Atlanta Dallas 


APRIL, 1949 
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CHEMISTRY 


BIOLOGY 


AND HUMAN AFFAIRS 


By Price and Bruce. A fresh approach to the subject of 
chemistry which explains difficult concepts so they are 
more interesting and more easily understood. 


AND HUMAN AFFAIRS 


By John W. Ritchie. This new edition is distinguished 
for its teachable organization and strong student appeal. 
Up-to-date in its treatment of scientific developments. 


WORLD BOOK COMPANY 
Yonkers-on-Hudson 5, N.Y. 


2126 Prairie Ave., Chicago 16 


LOW COST MATERIALS 


Nuclear Charts. Six l\ithographed charts 
25 by 36 inches. illustrating the important 
areas of nuclear physics are available at one 
dollar for the set from the Westinghouse 
Electric Corporation, 306 Fourth Avenue, 
Pittsburgh 30, Pennsylvania. 


Description of Projessions Series. This is 
a series of seven pamphlets, each containing 
descriptions of a group of related professions. 
There are a total of 69 professional fields de- 
scribed. 

Each Description contains, for the profes- 
sion concerned, an occupational summary de- 
scribing briefly the work performed, discus- 
sion of major branches, educational require- 
ments, licensing and registration requirements. 
and information on professional societies. re- 
lated fields, and sources of employment. 

They may be purchased from the Superin- 
tendent of Documents, Government Printing 
Office, Washington 25, D. C. at the prices 
shown below. However, a limited supply is 
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available for free distribution upon request 
to the National Roster of Scientific and Spe- 
cialized Personnel, Department of Labor. 

The following pamphlets are available: 
Pamphlet No. 1, Agricultural and Biological 
Sctences (15 cents); Pamphlet No. 2, En- 
gineering Sciences (15 cents); Pamphlet No. 
3. Medical Service Occupations (15 cents) ; 
Pamphlet No. 4, Medical Professions (10 
cents) ; Pamphlet No. 5, Miscellaneous Projes- 
sional Fields (10 cents); Pamphlet No. 6. 
Physical Sciences (10 cents); and Pamphlet 
No. 7. Social Sciences. 


The Sugar Molecule is a publication of Sugar 
Research Foundation, Inc., 52 Wall Street, 
New York 5, N. Y. Request that your name 
be put on their mailing list. It will be of in- 
terest on the high school level. 

The Amazing Story of 16 mm Sound Motion 
Pictures is a 16 page booklet in color and 
beautifully illustrated that does just what its 
name implies. [t is available at 10 cents from 
the Ampro Corporation, 2853 North Western 
Avenue. Chicago 18. 
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LABORATORY AND WORKBOOK ACTIVITIES IN BIOLOGY. 
R. Will Burnett, Assistant Professor of Education, Stanford 
University; and Paul E. Blackwood, Assistant Professor of 
Science and Mathematics, Central Washington College of 
Education, Ellensburg, Washington. Silver Burdett Co., New 
York, 1942. 21x28 cm. Illus. 

Laboratory and Workbook Activities in Biology 
was written to accompany Biology for Better Living, 
Bayles and Burnett. Each of the thirty-five chap- 
ters in this workbook are so organized as to give 
the student practice in logical thinking. Section I, 
Drawing on What You Already Know, is a pre 
liminary self-checking section which permits him 
to take stock of what he already knows. Section II, 
Exploring, gives reference to books which are pet 
tinent and which will afford enjoyable and profit 
able reading. Section HI, Doing and Recording, 
suggests numerous activities, projects, and investi 
gations for the student to do in order to solve the 
problems with which the chapter deals. Section IV. 
Testing, affords the student an opportunity to test 
himself in order to determine the extent to which 
he has thought through the important ideas and 
concepts. Space is provided in Section V, Sum- 
marizing, for careful summaries of problems ex- 
plored.—B. H. 


ACTIVITY UNITS IN CHEMISTRY. Boris Duskin, Hirsch High 
School, Chicago, Illinois; and Vinton R. Rawson, Senior High 
School, White Plains, New York. Oxford Book Company, New 
York, 1948. 342 pages. 21.5x28 cm. Illus. 

Activity Units in Chemistry is a combined work 
book and laboratory manual, designed to accom 
pany any textbook, or group of textbooks, for the 
general course in secondary school chemistry. “This 
workbook is divided into twenty units, a relatively 
large number, which lends itself to greater flexi 
bility as well as testing and review at frequent in 
tervals. The typical unit embodies a well-defined 
pattern, including a preview, a unit outline, and 
table of textbook references, experiments, exercises, 
and one or more tests. The table of textbook refea 
ences correlates the exercises and experiments with 
filteen leading textbooks. Most of the experiments 
have three-dimensional diagrams to show how the 
apparatus is to be assembled. There are tests for 
each of the regular units as well as comprehensive 
mid-year and final tests. Tests are bound in 
separate booklet. 


ACTIVITY UNITS IN PHYSICS. John W. Schneck, Riverside 
High School, Milwaukee, Wisconsin. Oxford Book Company, 
New York, 1948. 338 pp. 21.7x27.8 cm. Iilus. 

fetivity Units in: Physics represents an attempt 
to produce a workbook which is usable with any 
modern textbook. This workbook is based on the 
principle that the learning of facts, laws, and tech 
niques, per se, has little value for the student. Such 
knowledge becomes truly valuable only to the ex 
tent that it can be converted into an active fun 
tion—that is, used in the solution of problems. 

Fach unit is introduced by an alphabetical lisi 
of concise definitions of the most important terms 
involved in the work of that unit. Similarly, all 
the new formulas to be used in the unit are gath 
ered together at the beginning. The sixty experi 
ments included are those the author believes to be 
most valuable in helping to give the student a good 
understanding of elementary physics and of the 
scientific method. Exercise material is unusually 
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abundant. A wealth of questions and problems is 
provided to cover any phase of the course which 
the teacher may wish to stress, including such topics 
as aviation, atomic fission, radio, and radar. Many 
exercises are supplemented by a group of Honor 
Questions for the more ambitious students. 


HIGHER PHYSICS. E. Nightingale, Senior Science Master at 
St. Albans School. G. Bell and Sons, Ltd., London, 1948. 808 
pp. 21.8x15 cm. Illus. 27 s. 6 d net. 

This book is designed for the use of students in 
the Sixth Forms of Schools. ‘The material is in 
tended to amply cover the ground required for 
University Entrance Scholarships. In Part I, on 
Mechanics and Properties of Matter, are included 
such topics as gyroscopes, elementary theory ol 
flight, Heyl’s work on gravitation and Reynolds’ 
work on the flow of liquids. In Part Il, on Heat, 
are included the second law of thermodynamics and 
its application to surface energy, the change of melt- 
ing point with pressure, entropy, and forced ana 
natural convection. Part Hl, on Light and Sound, 
contains details of experiments on diffraction and 
interference of short sound waves. Part IV, on 
Electricity, includes an account of the discoveries 
which have led to the utilization of atomic energy. 

B. H. 


A WORKBOOK IN ELEMENTARY METEOROLOGY. Frederick 
L. Caudle, State Teachers College, Oshkosh, Wisconsin. 
McGraw-Hill Book Co., Inc., New York and London, 1945. 
191 pp. 20x26.5 cm. Illus. $1.24. 

Workbook in Elementary Meteorology combines, 
in one volume, text materials and exercises in 
weather. Emphasis is placed on applications to 
aviation. Forty-four units are arranged in four sec 
tions of eleven units each. A test of twenty five 
questions covering the work of the section appears 
at the end of each section. Each unit contains pe: 
tinent, authentic, and up-to-the-minute text ma 
terial on the subject’ concerned; there are many 
illustrations, charts, and sketches. Completion, 
multiple-choice, matching, and true-false questions 
enable the student and the teacher to determine 
how well the subject has been learned. Elementary 
Workbook on Meteorology may be used as the basic 
text, or it may be used with any standard text 
book. There is included a glossary of meteorological 
terms encountered in elementary meteorology, and 
following the glossary are tables needed in connec- 
tion with some of the exercises, and other tables 
important weather. 


SMALL-FRUIT CULTURE—A TEXT FOR INSTRUCTION AND 
REFERENCE WORK AND A GUIDE FOR FIELD PRACTICE. 
James Sheldon Shoemaker, Head, Department of Horticulture, 
Ontario Agricultural College, Guelph, Ontario. The Biakiston 
Company, Philadelphia and Toronto, Second Edition, 1948. 
433 pp. 16x23.8 cm. 64 Illus. 

Ihe material prepared for the original edition, 
and for the reprintings in 1939 and 1945, has been 
completely and thoroughly reviewed for this new 
edition. Practical application, whether for the in 
dividual gardener of the commercial fruit grower, 
is emphasized. A large amount of information has 
heen added: the latest research and experimental 
work, based on over 150 new references, has been 
included; many varieties which have come to the 
tore have been described; the new insecticides, such 
us DDT. have entered into the insect control rec 
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ommendations; the discussion on the frozen-pack 
preservation of berries has been modified and en- 
larged; and such factors as hardiness and the causes 
of winter killing of raspberries have been explained. 

The new edition has been developed over a_pe- 
riod of yars and with the cooperation of men in 
the profession at many places across the continent, 
both in the United States and Canada. 


OUTLINE TEXT IN BIOLOGY. George |. Schwartz, Depart- 
ment of Biology, Forest Hills High School, New York City. 
Oxford Book Company, New York, 1948. 314 pp. 13.5x19 cm. 
Illus. 

The Outline Text in Biology is an outline in the 
sense that it covers the basic subject matter of ele 
mentary biology in concise language, reduced for 
the most part to tabular form and to a simple step 
by step development of the core content. tt has 
the essential quality of a text in that the material 
is well rounded and integrated, and can be unde 
stood by the student without reference to any 
other book. 

Ihe material is divided into a large number of 
short chapters or topics. Topics, in turn, are sub 
divided by means of frequent headings in question 
form, each focusing attention upon a central point. 
The book is well illustrated with clear, accurate, 
informative drawings. In many cases a dramatic 
or graphic touch has been added to enhance thet 
teaching value. Each chapter or topic is followed 
by testing material, including both thought ques 
tions and objective tests. The appendix contains 
a scheme of classification of the plant and animal 
kingdoms, an extensive glossary, a list of famous 
biologists with short statements of their contribu 
tions, and a full index.—B. H. 


THE LIFE OF SCIENCE—THE STORY OF THE SHIP. Charles 
E. Gibson, formerly Lieutenant in the British Novy. Henry 
Schuman, New York, 1948. 272 pp. 14.7x21.6 cm. $4.00. 

This is a saga of the sea written for the “dryest’ 
of dry-land sailors to the “saltiest’ sea-dog that 
has weathered North Atlantic winters and Pa: 
typhoons; for the innumerable high school 
whose story book wanderings take them around the 
world to the most exacting of historians. Charles 
E. Gibson, former Lieutenant in the British Navy, 
has written this book as a man with a love tor 
ships, their majestic qualities, their beautiful lines. 
and their temperament, many times a direct parallel 
of human beings. It is not a book for sailors alone. 
but one from which students of history, economics. 
sociology, anthropology, technology and transporta 
tion will not only receive pleasurable hours but also 
a great deal of excellent knowledge. 


PHYSICS FOR ARTS AND SCIENCES. L. Grant Hector, Vice- 
President and Director of Research and Encineering, Sonotone 
Corporation; Herbert S. Lein, University of Buffalo; and Clif 
ford E. Scouten, formerly of the University of Buffalo. The 
Blakiston Company, Philadelphia and Toronto, 1948. 731 pp. 
15x21.8 cm. Illus. 

Ihe scope of the material covered in this text 
is that which is ordinarily included in a first year 
college course in physics. Historical presentation ts 
used only where it appears easier tor the studen: 
and reasonably accurate for a modern perspective 
For the most part modern explanations are given 
from the start. The presentation of material is 
based on the assumption that the physical world 
in which we live can be largely explained by me 
chanical and electrical concepts. Included in’ the 
general field of mechanics are the behavior of o1 
dinary material objects, also the subjects of heat 
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and temperature, the behavior of sound, and many 
molecular phenomena. In the broad field of elec 
tricity are included the ordinary behavior of elec- 
tricity and also the subjects of magnetism and light. 
At the end of the text the general subject of nuclear 
physics is presented. 


THE LIFE OF SCIENCE—ESSAYS IN THE HISTORY OF 
CIVILIZATION. George Sarton, Associate of the Carnegie 
Institution of Washington, Professor of the History of Science, 
Harvard University. Henry Schuman, New York, 1948. 197 pp. 
15x21.5 cm. $3.00. 

Ihe essays making up this volume have been 
chosen to give both the general reader and the 
student a better understanding of the history ot 
science, its scope, purpose, and methods. They have 
been selected from the author's writings over a 
period of some thirty years. Written by an out 
standing historian of science, the essays in this book 
show by varied and lucid examples, both biographi 
cal and topical, that the History of Science is no 
narrow specialty, but liberating approach 
human culture as a whole. 

Harvey, Napier, von Mumboldt, Comte, da Vinci 
Galois, Renan, Spencer—scientists or philosophers 
or historians of science—are brought to life and 
their roles in the dramatic evolution of science are 
revealed in this book. 


4,000 YEARS OF CHRISTMAS. Earl W. Count, Professor of 
Anthropology, Hamilton College. Henry Schuman, New York, 
1948. 95 pp. 13.5x22 cm. $2.00. ; 

4000 Years of Christmas is the story of the uni 
versal celebration from its pagan roots in ancient 
Babylonia to our modern period of festivity, gift 
giving and worship. Written authoritatively by the 
son of a missionary and an anthropologist of repute 
who has contributed widely to learned journals, and 
written in popular and often poetic language, D1 
Count’s book deals with deep reverence with the 
central figure of Christ. In this very readable and 
attractive book for the general reader—for adults 
for teen-agers——is traced the development of the 
idea of Christmas, how many different peoples and 
nations have shaped and transformed it, and its 
historical movement from Asia Minor across the 
face of Europe and into America, Unusual Christ 
mas carols, many never before published in Eng 
lish, are found in this book.—B. H. 


AN'MALS WITHOUT BACKBONES. Revised Edition. Ralph 
Buchsbaum, The University of Chicago. University of Chicago 
Press, Chicago, 1948. 405 pp. 16x23 cm. Illus. $6.50. 

This introductory college text, even more than 
the earlier edition, will make the study of inverte 
brates in bielogy a pleasure. It is simply written 
in non-technical language, yet quite exact pres 
entation of important facts and principles. It is so 
beautifully illustrated that even a non-reader would 
enjoy the book and profit from it. The striking il 
lustrations not only attract the reader, brit provide 
further reason for searching the text. They defin 
itely are well selected to make clear the thought 
Seme of the pictures in the earlier edition have 
been replaced by better ones and many others have 
heen included 

\ selected bibliography that has been added will 
prove of value to the student. 


MINERALS AND HOW TO STUDY THEM. Third Edition. 
Edward Salisbury Dana and (revised by) Cornelius S. Hurlbut, 
Jr. John Wiley and Sons, New York, 1949. 323 pp. 14x21 cm 
386 Illus. $3.90. 


In revising this book Mir. Hurlbut has retained 
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the amateur approach but has given the amateur 
mineraloligist a greater understanding of the field 
in a way that will greatly increase his enjoyment 
of it. His method of presentation is based upon 
fifteen years of experience in teaching elementary 
mineralogy at Harvard University. 

The book begins by giving an understanding of 
what a mineral is and how it is formed; then fol- 
lows with a discussion of crystals, the physical and 
chemical composition of minerals and methods of 
identification. Sixteen pages of determinative tables 
are provided in the back to help the student iden- 
tify any minerals he may find. Suggestions are 
given for making a well-rounded mineral collec- 
tion. 

Minerals cnd How to Study Them should prove 
valuable both for the classroom and the school 
library. 


NEW DIRECTIONS IN SCIENCE TEACHING. Anita D. Laton, 
San Jose State College, San Jose, California; and Samuel 
Ralph Powers, Teachers College, Columbia University. McGraw- 
Hill Book Company, Inc., New York, 1949. 164 pp. 14x2012 
cm. $2.50. 

New Directions in Science Teaching presents 2 
survey of the work of teachers cooperating with 
the Bureau of Educational Research in Science and 
the progress made in adapting or changing the sci- 
ence curriculum to meet the needs of students from 
the standpoint of general education. It indicates 
some of the new perspectives and new knowledge ol 
community needs gained through local studies and 
attempts to adjust the science course to these needs. 
It describes new courses that have been developed 
in specific schools for placing the various sciences 
upon a more functional basis and also an integra 
tion of science with other subject areas. For ex- 
ample it describes the integration of American his 
tory and chemistry, a correlation of biology and 
home nursing, and a core course on human living. 

The book will provide a rich source of material 
for discussion in teachers’ groups and method 
courses. Every teacher who wants to keep abreast 
of what is being accomplished in the science teach- 
ing field will want a copy. 


WORKBOOK OF ACTIVITIES AND EXPERIMENTS FOR THE 
WONDERWORLD OF SCIENCE. 7th and 8th grades. Morris 
Meister, High School of Science, N. Y. C.; Ralph Keirstead, 
Bulkeley High School, Hartford, Conn.; Lois Shoemaker, New 
Jersey State Teachers College, Trenton; and Theodore Ben- 
jamin, DeWitt Clinton High School, N. Y. C. Charles Scribner's 
Sons, New York, 1949. 128 and 256 pp. Iilus. 

These two workbooks for the seventh and eighth 
grades are designed for use with the Wonderworld 
of Science texts and supply useful activities and 
directions for important learning activities. The 
questions and _ illustrations are of a_ challenging 
nature that will provoke thinking and lead to de- 
sirable understandings. Tests are included. 

Teachers will find the books useful and time 
savers in handling the day's work. 


FREE AND INEXPENSIVE LEARNING MATERIALS. Division 
of Surveys and Field Services, George Peabody College for 
Teachers, Nashville, Tennessee, 1949. 175 pp. 15x23 cm. $.25. 

This book lists a wide selection of free and in 
expensive materials that can be used advantageous- 
ly in the school curriculum. The material has been 
evaluated on the basis of content, timeliness of sub- 
ject matter, and method of presentation. Material 
that does not meet a suitable standard is not in- 
cluded. Only a few of the items cost more than 
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FOR LIBRARY and CLASS 
REFERENCE 


Fundamentals of Photography. Boucher..$4.00 
Men of Science in America. Joffe........ 3.95 
Masterworks of Science. 

Johnson and Millikan... 5.00 
A Treasury of Science. Shapley... 4.50 
American Women of Science. Yost........ 2.50 


BIOLOGY 
Biology Projects. McAvoy and others...... 1.85 
Animals Without Bockbones. Buchsbaum 5.00 
The Machinery of the Body. 


Carlson and Johnson... 4.50 
Working with the Microscope. 
Julian D. Corrington... 4.00 


The Fight to Live. Raymond L. Ditmars.. 2.75 
Miracles from Microbes. 

Epstein and Williams... ... 2.00 
Weeds of Lawn and Garden. “Fogg... aes 2.50 
Adventures with a Microscope. 


Richard 2.00 
Growth Regulators for Garden, Field 

and Orchard. Mithcell & Marth 2.50 
Picturing Miracles of Plant and 

Animal Life. Pillsbury... 3.50 
You and Heredity. Amran Schiendfeld 5.07 
Trace Elements in Plants and 

Anima!s. Walter Stiles... 3.50 

CHEMISTRY 

Cosmetics and How to 

Make Them. R. Bushby.. 3.00 
General Plastics—Projects and 

Chemistry Projects. C. Chiddix.... 1.85 
Industrial Chemistry. E. R. Riegel... 5.50 
Plastics in the Wovid of 

Tomorrow. Burr W. Leyson.. 
Discovery of the Elements. E. Weeks. 4.00 

PHYSICS 


Demonstrations and Laboratory Experi- 
ments in the Science of Aeronautics. 4.00 
Principles of Electricity. 


1.60 
General Shop Electricity. Dragoo.. 1.50 
From Galileo to Cosmic Rays. Lemen... 5.00 
Atomics for the Millions. 

Eidinoff and Ruchlis..... 
Aeronautical Instrument 


W. B. Weber... cle 
MISCELLANEOUS 

Your Servant the Molecule. Landis... 3.50 
Simple Chemical Experiments. Morgon... 2.75 
The Complete Guide to Soilless 
Gardening. W. F. Gericke... 3.00 
The Book of Insect Oddities. Ditmors. 2.25 
Man and The Vertebrates. Alfred Romer 4.50 
New Handbook of the Heovens. 
Bernhard and others... 


Write for annotated list 
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Science Projects 
In Biology, Chemistry 
and General Science 


Chemistry Projects 
(Revised, 1947) 
Enlarged and Printed 


In this group are found examination and purification 
of water; testing of lubricating oil, paint, baking 
powder, wool, silk, cotton, rayon and linen; electro- 
plating; metal working; hydrogenation of oil; get- 
ting sugar from corn; tanning leather and fur; mak- 
ing bakelite; cold cream and vanishing cream, mir- 
rors, ink, pol sh, and plastic wood. 


176 Pages, 


Biology Projects 
(Revised, 1948) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make a cross 
section of a stem, using light to make glucose and 
starch, when plants breathe like people, heat of 
respiration in plants, what causes liquids to flow in 
plants, identification of trees, the house fly and 
what he carries, controlling insect pests, digestion, 
checking your posture for health, charting your 
teeth, susceptibility to tooth decay, making media 
of correct pH to grow bacteria. 


61 Projects, 160 pages - - - $1.85 


General Science 


‘Projects 
(Published, October. 1942) 


Among the projects are the following: amateur 
range finding, how to navigate by sun and stars, 
weighing without scales, making and using solutions. 
seven ways to start a fire, seven ways to put out 
a fire, chemical indicators, a rock mineral collec- 
iton, a pin hole camera, printing pictures, learning 
to be a radio amateur, a pendulum project, testing 
foods at home, digesting food with saliva, canning 
food, how good are the arches in your feet, sur 
veying the teeth, and clay modeling and casting 


34 Projects, 95 pages, 
mimeograph . . . $1.25 

Vitalize séience with projects 
Science Publications 


201 N. School St. Normal, Itlincs. 
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fifty cents. The book will be found very useful both 
in the elementary and high school, particularly in 
science and the social studies. 


ORGANIC CHEMISTRY—Third Edition. Hugh C. Muldoon, 
Dean of the School of Pharmacy, Duquesne University, The 
Biakiston Company, Philadelphia, 1948. 648 pp. 14x23 cm. 
$5.50. 

This third edition of Organic Chemistry has 
been thoroughly rewritten, enriched, expanded, and 
modernized in keeping with new developments, 
particularly in the fields of pharmacy and medicine. 

There has been some change in the sequence 
of topics; more equations are used; and additional 
material has been included in the discussion of 
proteins, carbohydrates, antibiotics, vitamins, hor- 
mones and steroids. 


Like earlier editions, the book provides a full 
year’s course in fundamental organic chemistry 
with special applications to the medical sciences. 
It will help active practitioners in the field of medi- 
cine, pharmacy and nursing to keep abreast of 
what is new. As a reference, it will be of special 
interest in relation to chemicals used in medicine. 


SONS OF SCIENCE—THE STORY OF THE SMITHSONIAN 
INSTITUTION AND ITS LEADERS. Paul H. Oehser. Henry 
Schuman, Inc., New York, 1949. 220 pp. 15x21.5 cm. $4.00. 

This book relates for the general reader the life- 
story of the Smithsonian Institution through the six 
or eight great figures who have steered its course 
and have made it one of the world’s leading cul- 
tural and scientific centers. The general reader can 
now read its absorbing history in Sons of Science. 
a story that begins with the generous and humani- 
tarian bequest of the British chemist, James Smith- 
son, an ardent sympathizer with the young demo- 
cratic movement in the United States. Here also 
are colorful biographies of Joseph Henry, the great 
physicist; Spencer Fullerton Baird, biologist; George 
Brown Goode, museum expert; Samuel Pierpont 
Langley, world-known astronomer and pioneer in 
“flying machines”; Charles Walcott, geologist; 
Charles Greeley Abbott, physicist and astronomer, 
Alexander Wetmore, ornithologist and Smithsonian 
Secretary since 1945. 


INTRODUCTION TO GENETICS AND CYTOGENETICS. Her- 
bert Parkes Riley, Head, Department of Botany, University of 
Kentucky. John Wiley and Sons, Inc., New York, 1948. 596 
pp. 15 x 22 cm. $5.00. 

Genetics and Cytogenetics is a_ well-organized 
scholarly text on the college level. The treatment 
features the cytological approach to genetics with 
stress being placed on general principles rather 
than practical applications. (The illustrations have 
been drawn from both the plant and animal king- 
doms.) The basic principles of biological inherit- 
ance are discussed along with statements and ex- 
planations to show the importance of those prin- 
ciples to man, to the improvement of plants and 
animals, and to organic evolution. 

The text is rich in references to human biology, 
and the emphasis on principles and the variety of 
illustrations, pictures and tables should make the 
book of value to students of agriculture, psychology, 
and sociology. It could also serve as a foundation 
for advanced work in genetics and cytogenetics. 
—R. E. D. 
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Gust published! 
CHEMISTRY FOR THE NEW AGE cna Carpener 


An all-new high school chemistry textbook, CHEMISTRY 
ke Ke Ke FOR THE NEW AGE was written especially for high school 
students of today to meet the demands of the new age in 
education and the new age in science. 


Smith-Vance: Science {or Everyday Use 
A comprehensive one-year general science text for use in either eighth or ninth 
grade. 


Vauce-Miller: Biology for You 

A basal high school biology textbook organized on the unit-problem plan. 
Physics for the New Age 

Complete coverage of the fundamentals of physics with emphasis on the 


present-day applications and latest developments in the field. 
Send for examination copies. 


J. B. LIPPINCOTT COMPANY — — New York 


AMERICA'S LEADING MICROSCOPE REPAIR HOUSE 


REPAIRS 


GUARANTEED 
REBUILT MICROSCOPES 


Model CS2 as illustrated. 


10x ocular, 16mm. and 4mm. ob- 
jectives, dustproof nosepiece, 
iris diaphragm ...................... $85.00 


Other guaranteed rebuilt micro- 


MICROSCOPES 
MICROTOMES 


We repair any make of 


microscope or microtome. 
GEOLOGY 
MEDICINE 
GRAF MONOCULAR— BINOCULAR 
AP. 


Write for particulars 


THE GRAF-APSCO COMPANY 
5868 Broadway Chicago 40, Illinois 
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No. 71302 


CENTRAL SCIENTIFIC COMPANY 


Scientific Apparatus 


1700 IRVING PARK ROAD, CHICAGO 13°. ae 
NEW YORK BOSTON SANFRANCISCO NEWARK LOS ANGELES TORONTO MONTREAL 
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The Pouleut Atomic Model Set | 
4 <tratrons of valence and structure re : 
pounds. The set 49 palls of yarious 
with connectors for covering all valence up to seven, 
penzine ring for puilding UP organic gtructures, rigid 
wy 
and flexible connectors instruction> and storage case: 
\ The Hart Atomic Model assistS the anstructor in the 
\ demonstration and reaching of the theory of the atoms 
/ a field of knowledge $0 essential in today’ 
and yet $0 Jacking in material. 
7 \ This objective piece of apparatus is designed to 
make the work easier and more effec ‘ 
= 
complete theory: The 
) gimension® and j 
desig™ of the model 
4 catch the ey® e ‘ 
ag 
The Hart Atomic e 
Model 4 rouse® @ 
rerest and be 
comes firmly fixed 
in his memo ry- AX 
is easy and quick 4 
No. 71302. $19.50 j 
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